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Annex A
(normative)

AIM EXPRESS expanded listing
The following EXPRESS is the expanded form of the short form schemagivenin 5.2. In the event of
any discrepancy between the short form and this expanded listing, the expanded listing shall be used.

To be completed at a later date
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Annex B
(normative)

AIM short names

Table B.1 provides the short names of entities specified in the AIM of this part of 1SO 10303.

Requirements on the use of the short names are found in the implementation methods included in 1SO
10303.

Table B.1 - Short names of entities

Entity names Short names

To be completed at a later date.
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Annex C
(normative)
Implementation method - specific requirements

The implementation method defines what types of exchange behaviour are required with respect to
this part of 1SO 10303. Conformance to this part of 1SO 10303 shall be realised in an exchange
structure. The file format shall be encoded according to the syntax and EXPRESS language mapping
defined in 1SO 10303-21 and the AIM defined in annex A of this part of 1SO 10303. The header of
the exchange structure shall identify the use of this part of 1SO 10303 by the schema name
‘ship_mechanical_systems'.

To be completed at alater date
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Annex D
(normative)
Protocol Implementation Conformance Statement (PICS) proforma

The PICS proformais supplied for completion by the person or organisation (the client) requesting
conformance testing. Its purpose is to ascertain the scope of claimed conformance to a particular
application protocol by an implementation under test (IUT) using a defined implementation method.
Through the completion of this form, the PICS Proforma becomes a PICS.

The information contained in the PICS is used to configure an appropriate executable test suite for use
by the client.

Ten conformance classes are identified in this part of SO 10303. A conforming implementation shall
support at least one conformance class. Each class specifies a subset of 1SO 10303-226 AIM
constructs. These classes are detailed in clause 6 of 1SO 10303-226.

Questions:

1. Please provide an identifier for the product or system for which conformance is claimed:

Product name and current version number:

2. Please indicate the implementation method chosen:

- SO 10303-21 Exchange Structure - - preprocessor
Preprocessor name and current version number:

- SO 10303-21 Exchange Structure - - postprocessor
Postprocessor name and current version number:

3. Please indicate the classes for which conformance is claimed:

- Class 1:

- Class 2:

- Class 3:

To be completed at alater date
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Annex E
(normative)
Information object registration

E.1l Document identification

In order to provide for unambiguous identification of an information object in an open system, the
object identifier:

{ iso standard 10303 part(226) version(-1) }

is assigned to this part of 1SO 10303. The meaning of thisvalueis defined in ISO/IEC 8824-1, and is
described in 1SO 10303-1.

E.2 Schema identification

In order to provide for unambiguous identification of the schema specifications given in this
application protocol in an open information system, object identifiers are assigned as follows:

To be completed at a later date
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Annex F
(informative)
Application activity model

The application activity model (AAM) is provided to aid the understanding of the scope and
information requirements defined in this application protocol. The model is presented as a set of
definitions of the activities and the data, and a set of activity figures. The viewpoint of the AAM is
the users of ship mechanical system’s information, including shipbuilder, ship designer, ship operator,
equipment supplier and so on.

This AAM identifies the ship life cycle activities across all shipbuilding APs with extensionsto ship

mechanical systems. As such, the AAM covers activities which go beyond the scope of this part of
SO 10303.

F.1 Application activity model definitions

The following terms are used in the application activity model. Terms marked with an asterisk are
outside the scope of this application protocol.

The definitions given in this annex do not supersede the definitions given in the main body of the text.
F.1.1 acceptable cost level: the acceptable cost level for maintenance task.

F.1.2 adjust maintenance program (A4213): the activity which leads to changes in the maintenance
program.

F.1.3 agree design (A122523, A122543): the activity which leads to agreement by corresponding
organisations on adesign.

F.1.4 agreefinal design (A25123, A25143): the activity which leads to agreement by corresponding
organisations on afinal design.

F.1.5 agree on auxiliary equipment detail specification (A122531): the activity which leads to
agreement by corresponding organisations on a detailed specification of the auxiliary equipment.

F.1.6 agree on detail specification of deck machinery (A122552): the activity which leads to
agreement by corresponding organisations on a detailed specification of the deck machinery.

F.1.7 agree on main engine detail specification (A122512): the activity which leads to agreement by
corresponding organisations on a detailed specification of the main engine.

F.1.8 alarm: the signa (e.g. sound or light) automatically generated in case of danger or failure.

F.1.9 allocate material (A421414, A423114): the activity which leads to the allocation of material
(equipment, raw materia etc.) to a maintenance task.

F.1.10 allocate personnel (A421415, A423116): the activity which leads to the allocation of
personnel to a maintenance task.

F.1.11 allocate/ser vice tools and equipment (A421416, A423115): the activity which leads to the
alocation of tools and equipment to a maintenance task.
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F.1.12 allocated personnel: the shipyard personnel, assigned and scheduled to perform a specific
mai ntenance task.

F.1.13 allowable limits: the acceptable limits for typical parameters of a specific system, component
or part that should be met during maintenance inspection. Otherwise corrective action is required.

F.1.14 analyse failure (A42122): the activity of analysing the cause of failures.

F.1.15 approve auxiliary equipment design (A25132): the activity which leads to the design
approval, by the corresponding organisations, of auxiliary equipment.

F.1.16 approve/certify maintenance (A42323): the activity which leads to the approval or
certification of a maintenance task.

F.1.17 approve deck machinery design (A25152): the activity which leads to the design approval,
by the corresponding organisations, of deck machinery.

F.1.18 approve design of ship machinery (A252): the activity which leads to the design approval,
by the corresponding organisations, of ship machinery. The design approval relates to the machinery
equipment and systems. The ship certification is not complete with this activity and would need
equipment manufacturing surveys, tests and installation surveys as well.

F.1.19 approve main engine design (A25112): the activity which leads to the approval, by
corresponding organisations, of the main engine.

F.1.20 approved design: the design which complies to the classification society’ s rules and has been
approved by a classification society.

F.1.21 arrangements*: the arrangements of the ship are the ship’s compartments and spaces. Any
description of arrangements will include associated definitions of purpose for the compartment or
space.

F.1.22 assemble ship (A33): the activity that assembles the modular units, the serviced parts and
additional material that result from the production of steel sub-sections. The result is an assembled
ship, that still has to be tested.

F.1.23 assemble ship/system (A423124): the activity of assembling a ship or its systems.

F.1.24 assemble steel sub-sections* (A331): the activity of assembling the ship steel sub-sections
F.1.25 assemble system (A421424): the activity of assembling the ship systems.

F.1.26 assembled ship*: the ship in its assembled form at the end of the construction phase. The
assembled ship has to be tested and commissioned at subsequent activities.

F.1.27 assembling information: the data resulting from an assembly activity.

F.1.28 authorities: the organisations charged with ensuring the compliance to rules, regulations and
standards.

F.1.29 auxiliary equipment: an equipment that supports one or more main Systems or equipment.
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F.1.30 availability, reliability and maintainability infor mation: the information about the systems,
equipment and components, needed for or resulting from availability, reliability and maintainability
anaysis.

F.1.31 available resour ces. the tools, test equipment, personne etc. which a shipyard can allocate for
mai ntenance purposes.

F.1.32 base material data: the data relating to spare parts, consumables and raw material which are
available in shipyard base depots for maintenance purposes.

F.1.33 base personnel: the maintenance personnel at the base harbour.

F.1.34 base tools and equipment: tools and equipment available at the base or depot for maintenance
purposes.

F.1.35 basic hull parameters*: estimated principal dimensions based on historical data.

F.1.36 bill of material*: the list specifying the parts and their materials which is used for ordering the
required parts and material.

F.1.37 budget*: the cost constraint on the design, building and maintenance of the ship.

F.1.38 building specifications*: the information which specifies the detailed framework for the
construction of the ship

F.1.39 calculate cost of ship* (A124): this activity describes creation of documents based on
technical product data and their estimated manufacturing cost. The results of this activity may contain
sd e price documents, financing support plan and documents describing funding and possible loans.

F.1.40 calculate time/cost (A421413, A423113): the activity by which the duration and cost of a
mai ntenance action are estimated.

F.1.41 calculated hours, schedule: calculated required man-hours, machine-hours and schedule
needed to perform a specified maintenance action.

F.1.42 capacity: the available resources for maintenance purposes such as the number of available
personnel.

F.1.43 carry out manoeuvring system analysis (A122542, A25142): the activity of completing
various engineering analyses on the manoeuvring system as part of design and design approval
processes.

F.1.44 carry out the ship survey (A434): the execution of asurvey on aship or its equipment.
F.1.45 carry out transmission system analysis (A122522, A25122): the activity of completing various
engineering analyses on mechanical transmission systems as part of design and design approval
processes.

F.1.46 certificates : the certificates issued by the classification society and flag state on completing
the ship.

F.1.47 check boilers (A25222): the activity of checking the boiler specifications against the rules.
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F.1.48 check deck machinery (A25225): the activity of checking the deck machinery specifications
and design against the rules.

F.1.49 check design againgt rules and regulations (A2522): the activity by class society to ensure
that equipment and machinery conform to rules and regulations.

F.1.50 check main engine (A25221): the activity of checking the specification and design of the
main engine against the rules.

F.1.51 check manoeuvring system (A25223): the activity of checking the specification and design of
the manoeuvring system against the rules.

F.1.52 check shafting and propeller (A25224): the activity of checking the specification and design
of main shafts and propeller against the rules.

F.1.53 classification society: an independent third-party organisation within the marine industry with
its own rules and regulations dealing with mainly safety aspects of the ship throughout its lifecycle.

F.1.54 collect information about local requirements for panels and elements* (A4323): the
activity which leadsto alist of requirements for panels and related elements.

F.1.55 collect information about safety arrangements*® (A4324): the activity which leads to the
specification of datarelating to safety arrangements.

F.1.56 collect information about systems and components (A4322): the activity which leads to the
specification of information relating to systems and components of a system.

F.1.57 collect owner’sinformation on usage of tank* (A4326): the activity which leads to
information relating to tank usage.

F.1.58 collect relevant data (A42121): the activity which leads to the collection of relevant data
needed for diagnosis.

F.1.59 collect survey information about tank to be inspected* (A4321): the activity which leads to
the specification of tank data required prior to tank inspection.

F.1.60 company objectives: the business objectives of a company relating to the use of maintenance
data/information for future purposes.

F.1.61 compar e values (A42112): the activity of comparing two values for fault diagnosis purposes.

F.1.62 complete and approve ship design (A2): the production of ship design documents and the
classification drawings using the preliminary design from the bid preparation, as well as the required
rules and regulations. The classification drawing may require several iterations with input and
redmarking from the classification society.

F.1.63 complete design of outfitting and distribution systems* (A26): the selection of the
necessary outfitting equipment. The selection is mainly based on former designs and in accordance
with the requirements. It also contains the layout of the different types of distribution systems.

F.1.64 complete design of ship machinery (A25): the selection and arrangement of the ship
equipment in terms of the main engine, associated propulsion system and its auxiliary machinery.
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F.1.65 complete design of ship structure* (A24): the completion of the ship structural design.
F.1.66 components. the equipment or components which are part of the ship systems.
F.1.67 conclude (A42123): the activity of concluding a diagnostic investigation.

F.1.68 condition of class*: the maintenance condition of a ship from the classification society point
of view. An unsatisfactory condition means that the ship no longer fulfils the classification
reguirements and maintenance deemed to be necessary.

F.1.69 conduct acceptancetrials® (A344): the activity of seatriasthat are performed with the
owners and classification society to test the ship againgt the rules and regulations and the design. The
output is the test result documentation.

F.1.70 conduct contractor seatrials® (A343): the activity of seatrials performed by the contractor
to test the ship against rules and regulations and the design. The output is the test result
documentation.

F.1.71 contract: the contract is the output from the activity which involves placing the order for the
ship. The contract is used as a constraint in subsequent activities such asfinal design, approva and
production.

F.1.72 corrective actions: the specification of activities needed to correct the status of a product.

F.1.73 corrective maintenance plan: the maintenance plan which specifies the corrective actions
needed in order to maintain a failing system to its original specifications, fit for release for operation.

F.1.74 cost *: the calculated cost of the ship based on the cost of material and labour.

F.1.75 cost calculation data*: the information needed for performing a maintenance task cost
anaysis.

F.1.76 create preliminary blades (A1223133): the activity which leads to preliminary definition of
propeller blades including blade overall size and geometric configuration.

F.1.77 create preliminary design (A122): all design activities relevant in avery preliminary stage of
ship design in consideration of classification rules, national/international demands, shipyard constraints
and owner requirements. The aim of thistask isto make a shipyard offer.

F.1.78 create preliminary general arrangements* (A1222): the activity that produces the
preliminary compartmentation plans from the preliminary hull form definition.

F.1.79 create preliminary hull form* (A1221): the activity that isthe first step in designing a ship.
Using parent ship’s main dimensions and form parameters, one or more preliminary hull forms will be
generated.

F.1.80 create preliminary machinery design (A1225): the activity that produces the preliminary
designs for the ship machinery; including the prime mover, shaft system, fuel system, power systems
and cargo handling equipment and so on.

F.1.81 create preliminary outfitting design* (A1226): the activity that produces the preliminary
design for ship’s outfitting including distributed systems such as piping and electrical systems.
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F.1.82 create preliminary propeller arrangements (A1223132): the activity which leads to the
definition of the preliminary propeller arrangementsin relation to hull.

F.1.83 create preliminary propeller components (A1223134): the activity of deciding on the
preliminary structure of a propeller in terms of its major components.

F.1.84 create preliminary structure design* (A1224): the activity that produces the preliminary
steel structure design, including the arrangement of the primary structural members.

F.1.85 crew: the personnel onboard a ship.

F.1.86 crew staff: the ship crew membersin charge of controlling and co-ordinating of shipboard
activities (usually captain and officers).

F.1.87 critical design areas. the design areas at which a change may be expected, when performing a
design approval preview

F.1.88 data from other sources: the data needed for performing the failure analysis which are not
available from the normal on-board data sources such as logbook and maintenance manual.

F.1.89 decide post sales maintenance and support (A123): the activity that puts together the
maintenance package for the ship. Thisis part of the tender document and includes the post sales
support.

F.1.90 deck machinery: the machinery positioned on the main deck of the ship.

F.1.91 decommission and disassembly (A5): the activities that involve disassembly and preparing
for reuse or recycling or disposal of machinery, parts, materials and so on.

F.1.92 define corrective actions (A42131): the activity which uses the diagnosis report and provides
alist of actions needed to be undertaken as corrective maintenance.

F.1.93 define cost* (A42134): the activity which leads to the estimation of maintenance cost.

F.1.94 define resour ces (A42132): the activity which leads to alist of required resources needed for
mai ntenance.

F.1.95 define time (A42133): the activity which leads to specification of time needed for
mai ntenance.

F.1.96 deliver auxiliary equipment (A3333): the activity which leads to the delivery of the ship
equipment to the shipyard.

F.1.97 deliver machinery (A3331): the activity which leads to the delivery of the ship machinery to
the shipyard

F.1.98 delivery date: the date for delivery.

F.1.99 description of function: the description of the function that the component to be analysed
shall perform.

F.1.100 design manoeuvring systems (A12254): the activities which lead to design of the
manoeuvring system by the shipyard for the ship.
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F.1.101 design modifcations: the list of modifications made to the original design.

F.1.102 design transmission system (A12252): the activities which leads to design of the ship main
mechanical transmission system.

F.1.103 detail survey planning (A4325): the activity which leads to a detailed plan for survey.

F.1.104 detailed instructions: the detailed procedure, resources needed and method of carrying out a
maintenance activity.

F.1.105 detailed schedule: the detailed timetable for execution of maintenance actions together with
aschedule of availability of tools and other resources.

F.1.106 detailed specification: the ship equipment and systems specifications as required for
approval by the ship owner.

F.1.107 diagnose (A4212): the activity which leads to diagnosis of the reason for afailure.

F.1.108 diagnosis report: adocument describing the conclusion of afailure anaysis. It is the basis
for preparation of a corrective maintenance plan.

F.1.109 disassemble ship/system (A423121): the process of disassembling of a ship or its systems.
F.1.110 disassemble system (A421421): the activity of disassembling a ship system.

F.1.111 distribution & outfitting design* : the design of the distribution systems (electrical and
piping) and the ouitfitting.

F.1.112 equipment: a part of the enginering systems that carries out a generally self contained
function and to alarge extent can be treated as a single item for the purpose of design, acquisition or
operation.

F.1.113 egtimate hydrodynamics and powering (A1223): the activity that approximates
hydrodynamic properties data calculations like resistance, propulsion, seakeeping and manoeuvrability
for the preliminary hull form.

F.1.114 estimate hydr odynamics and powering* (A1223135): the activity which leadsto
hydrodynamic resistances of a ship and the power needed for ship propulsion.

F.1.115 estimate manoeuvr ability* (A12233): the activity that deds with approximating the
manoeuvrability of the ship and comparison of the results with design requirements. The proof of the
ships manoeuvrability will principally be given in practice or by model testing. Measuring of rudder
forces and rudder moments as well as of the radius of the turning circle during model testswill be done
either in circulating water channels or manoeuvring basins.

F.1.116 estimate resistance and powering (A12231): the activity that includes the cal culations based
on historical datafor producing powering and resistance data for the initial prdiminary design.

F.1.117 estimate sea keeping* (A12232): the activity that calculates the theoretical behaviour of a
vessdl in aseaway. The solution of the coefficients of equations of motion may be obtained either by
analytical or numerical methods. The natural periods of the ship will be calculated like the ralling,
pitching and heaving motions.

265



| SO/WD 10303-226(E)
F.1.118 evaluate maintenance (A4233): the activity which leads to evaluation of the whole of the
maintenance activity on behalf of either shipyard or owner.

F.1.119 evaluate request & schedule bid* (A121): the activities of the shipyard when evaluating the
inquiry of the ship owner for anew ship.

F.1.120 evaluation report: adocument which contains the results of the maintenance evaluation
activity and normally references the status, diagnosis, corrective action and maintenance reports.

F.1.121 execute maintenance (A42142, A42312): the activity which leads to execution and
completion of a maintenance task.

F.1.122 experience*: applied expert knowledge.

F.1.123 failure analysis report: a document which describes the scope, analysis methodology and
result of afailure analysis activity.

F.1.124 feedback: the feedback information.

F.1.125 finalise and approve general arrangements* (A21): the activity in which the design of a
ship genera arrangement isfinalised as a detailed design.

F.1.126 finalise and approve hull form* (A22): the activity in which the hull form isfinalised from
the preliminary design done in the pre-contract stages. The result is afinal and approved hull form
design.

F.1.127 finalise and approve hydrodynamics and powering* (A23): thisincludes all relevant
hydrodynamic calculations like resistance, propulsion, seakeeping and manoeuvrability.

F.1.128 finalise auxiliary equipment selection (A2513): the activity which leads to the selection and
ordering of auxiliary equipment.

F.1.129 finalise deck machinery design (A2515): the activity which lead to the production of final
design for deck machinery.

F.1.130 finalise machinery design (A251): the activities which leads to design of selected machinery
such as the propeller which are in the scope of this part of 1SO 10303.

F.1.131 finalise main engine selection (A2511): the activity which leads to the selection and ordering
of the main engine.

F.1.132 finalise maintenance plan (A254): the activity which leads to preparation of a machinery
maintenance plan.

F.1.133 finalise manoeuvring system design (A2514): the activity which leads to the design of the
manoeuvring system.

F.1.134 finalise production planning* (A253): the activities which lead to a production plan.

F.1.135finalise propeler design (A25122): the activity which leads to the fina propeller design.
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F.1.136 finalise selection of components (A25121, A25141): the activity which leads to the selection
of various ship equipment.

F.1.137 finalise transmission system design (A2512): the activity which leads to the completion of the
ship main mechanical transmission system design.

F.1.138 general arrangements*: the space arrangement plan from the preliminary or final design
stage.

F.1.139 geometry, geography, technical documentation*: all documents, describing the ship, its
systems and equipment.

F.1.140 historical data from previous designs. data held by the shipyard or model basin on previous
ship designs and used to estimate the hydrodynamics, powering requirements and sea-keeping.

F.1.141 hull form sections*: The design of the hull moulded form at planar sections taken along the
longitudinal axis of the ship.

F.1.142 hull moulded form*: the definition of the shape of the hull of the ship, resulting from the
addition of the aft-body, mid-body and fore-body definitions, which does not take into account the
thickness of the material from which the hull is made.

F.1.143 hydrodynamics & powering results* : the results of calculations and model basin tests.
They contain resistance, propulsion, propeller performance, brake power, service speed, sea keeping
and manoeuvrability data.

F.1.144 hydrostatic table*: the data which show the hydrostatic properties of the ship. They area
result of calculations at the initial and final design stages.

F.1.145 info partsto be repaired: the specific available information on the repair of parts, to be
dispatched with parts for repair purposes.

F.1.146 info partsto be replaced: the specific information relating to replacement of parts.

F.1.147 info partsto be serviced: the specific information on the servicing of parts after disassembly
of the ship/system.

F.1.148 infor mation sub-assemblies: the information on stedl sub-assemblies.

F.1.149 inspection information: the information resulting from previous inspection which may be
used for maintenance and repair purposes.

F.1.150 inspect ship/system (A42322): the activity which leads to the inspection of a ship and its
equipment.

F.1.151 install auxiliary equipment (A3334): the activity which leads to the installation of the
auxiliary equipment.

F.1.152 install equipment (A333): the activity which leads to the installation of the equipment.

F.1.153 install machinery (A3332): the activity which leads to the installation of the machinery.
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F.1.154 install modular build units* (A332): the activity which leads to the installation of modular
build units.

F.1.155 install modular machinery systems* (A334): the activity which leads to the installation of
modular machinery systems.

F.1.156 installed equipment: the ship equipment as-installed information.

F.1.157 integr ate changes on auxiliary equipment design (A25131): the process of including
design refinements in the auxiliary equipment design in order to generate the final design.

F.1.158 integrate changes on deck machinery design (A25151): the process of including design
refinements in the deck machinery design in order to generate the final design.

F.1.159 integrate changes on main engine design (A25111): the process of including design
refinements in the main engine design in order to generate the final design.

F.1.160 knowledge and experience: the previous experience and knowledge of companies involved
throughout the ship lifecycle.

F.1.161 laws, rules and regulations : national laws, statutory regulations and classification society
rules that are used to control the design, manufacture, operation, maintenance and scrapping of the
ship.

F.1.162 list of itemsto beinspected: thelist of ship items, provided by the classification society or
any other authorities to the owner, which needs to be inspected.

F.1.163 list of required certificates*: asaresult of placing an order, thisisthe list supplied by the
ship owner for certificate requirements.

F.1.164 list of required personnel: thelist of technical personnel, for carrying out the specific task,
including numbers, training and skill (experience) information.

F.1.165 list of required resources: the list of required resources including required tools, equipment,
material and personnel for completion of atask.

F.1.166 list of tools and equipment: the list of tools and equipment needed to carry out a task.

F.1.167 loading and stability manual*: the document which details |oading and stability information
for use by the ship operator.

F.1.168 loading conditions*: standard loading conditions, defining the quantities of cargo, ballast
water and consumables such as fuel oil and lubrication oil, in each space or compartment, which is
used as a basis for design.

F.1.169 logbook: the shipboard documentation, recording the main aspects of ship and equipment’s
operation characteristics, events etc. The logbook is updated daily.

F.1.170 machinery design: the design drawings and electronic models of the ship mechanical
systems. An output from the final design process.

F.1.171 machinery systems: an engineering system comprising of reciprocating or rotating
equipment with the primary function of providing mechanical power against aload.
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F.1.172 main engine: the information required in order to select the main engine.

F.1.173 maintain a ship (A42): the activity of bringing up a ship to its acceptable sailing condition,
normally after afailure or a predefined period of operation.

F.1.174 maintain at base (A422): the execution of the maintenance task at base (port).
F.1.175 maintain at yard (A423): the execution of the maintenance task at shipyard.
F.1.176 maintain on board (A421): the execution of the maintenance task on-board ship at sea.

F.1.177 maintenance history: the documented history of maintenance information, normally
beginning with the commissioning phase of ship lifecycle.

F.1.178 maintenance personnel: the personnel or crew needed to perform the maintenance activity.
F.1.179 maintenance reports. documents (reports) which describe all aspects of a specific completed
maintenance task including procedures used, equipment or system information, actions carried out

and results.

F.1.180 makereport (A421426, A423126): the activity which leads to the preparation of the task
report.

F.1.181 manoeuvering system: a system used to perform planned movement or change from the
straight steady course and speed of a ship.

F.1.182 manoeuvring system design: the design specification and drawings of the ship manoeuvring
system.

F.1.183 manufacturing restrictions : a constraint on the ship construction and design processes
governed by available technology and shipyard facilities.

F.1.184 material allocation/ordering*: the data describing the necessary materia supply for
production.

F.1.185 material and certificates*: the name and specification of materials and the required quality
and quantity certificates.

F.1.186 material data*: the specification of material properties.

F.1.187 material list*: thelist of raw materials needed to manufacture the ship. A result of the fina
design process.

F.1.188 measurement report: the document (report) containing the measured values of a parameter
from an instrument, related to condition (status) of systems.

F.1.189 modéd basin consultants*: the organisations which perform model basin tests to calculate
hydrodynamics and powering data.

F.1.190 model basin theory*: the theory, aong with empirical data, used by the model basin
consultants to calculate the hydrodynamics and powering information.
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F.1.191 modifications from machinery: modifications due to changes to machinery.

F.1.192 madification to hull form*: modifications to the hull shape due to feedback from
hydrodynamics and powering results and the final design process.

F.1.193 modular build units*: the modular assemblies of ship steel sub-sections, normally produced
in the shipyard. These are later on assembled onto the ship.

F.1.194 modular machinery systems*: the modular assemblies of ship machinery systems, either
assembled in or delivered to the shipyard. These are later on assembled onto the ship.

F.1.195 monitor status (A4211): the process of monitoring the status of equipment.

F.1.196 noise and vibration level: the equipment and system noise and vibration levels that influence
the design of ship systems.

F.1.197 notify owner about items due to survey (A431): the activity by which the ship owner is
informed of the items which need to be surveyed by the class society.

F.1.198 observe signal (A42111): the activity or process by which a specific signal or parameter is
being monitored.

F.1.199 offer*: the result of the preliminary design process. It will contain the shipyard’s data for
producing the requested ship.

F.1.200 offer guidelines*: the offer guidelines include the data necessary to make an unconditional
offer to the ship owner.

F.1.201 on-board material data: the data relating to spare parts and consumables for on-board
mai ntenenance.

F.1.202 on-board tools and equipment: the tools and testing equipment, on-board-ship, needed for
mai ntenance.

F.1.203 oper ate and maintain a ship (A4): the activity that describes the running and maintenance
of the ship during its service lifetime.

F.1.204 operate a ship (A41): the activity of keeping a ship in operation.
F.1.205 operational history: the operational historical data, normally recorded in the ship logbook.

F.1.206 operational information: accumulated information during the operation phase of the ship
used for maintenance and in the final scrapping stage.

F.1.207 operation manual: the document (manual) describing how an equipment or system should
be operated.

F.1.208 owner : the organisation which requests, orders and takes delivery of the ship.

F.1.209 owner request, requirements: the requirements document that is submitted to the shipyard
by the owner upon the invitation to tender.
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F.1.210 perform design approval (A2521): the activity which is mainly carried out by the
classification society in approving the design of certain equipment and systems.

F.1.211 perform maintenance (A4214, A4231.: the activity of carrying out a maintenance task.
F.1.212 perform ship lifecycle (AQ): al of the lifecycle activities associated with a ship.

F.1.213 place order* (A13): the owner places an order for a ship from the bids that have been
submitted. From this a contract is awarded.

F.1.214 planned maintenance system: a software system relying on the data created during the final
design process and used during the operation and maintenance of the ship.

F.1.215 power requirementsfor engine: the engine power resulting from the hydrodynamics and
powering calculations which is used in the selection of the main engine.

F.1.216 pre-layout*: the very initial layout of the ship which is produced during the bid evaluation
stage and is the basis for the preliminary design.

F.1.217 predict brake power and service speed* (A122314): the activity that estimates the required
propulsive power and speed in order to be able to choose the correct size of main engine and propeller.

F.1.218 predict propeller performance (A122313): the activity that uses propulsion data to produce
an initial propeller functiona design.

F.1.219 predict propulsion data* (A122312): an activity that estimates propulsion data including
propulsive power and other data, such as propulsive coefficient, propeller coefficient, hull efficiency,
relative rotative efficiency, thrust deduction fraction and wake fraction.

F.1.220 predict resistance* (A122311): the activity that predicts the ship resistance. The resistance
calculation will be done using historical data related to the geometry of the ship.

F.1.221 preliminary design : the preliminary ship design, which is completed in the phases leading
up to the submittance of the tender.

F.1.222 preliminary hull form*: the definition of the hull form, as aresult of the preliminary design
process. Used in the offer documents and for preliminary hydrodynamics and powering calculations.

F.1.223 preliminary machinery design: the overall specifications of the ship mechanical systems,
resulting from the preliminary design process. Used in the offer document and for preliminary
compartment design, hydrodynamics and powering cal culations.

F.1.224 preparation report: adocument.

F.1.225 prepare bid (A12): al activities of the shipyard regarding preparation and submission of the
offer to the ship owner for the ship to be built.

F.1.226 prepar e for maintenance at baselyard (A4215): dl activities relating to the preparation of
the ship or its equipment/systems for a maintenance task to be carried out at the base
harbour/shipyard.

F.1.227 prepare maintenance (A42141, A42311): al activities relating to the preparation of the ship
or its equipment/systems for a maintenance task.
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F.1.228 prepare ship for survey (A433): al activities relating to the preparation of a ship or its
equipment/systems for survey.

F.1.229 present offer* (A125): the activity concerned with presentation of the offer to the ship owner
for building a new ship.

F.1.230 preventive maintenance procedures. the document describing the procedures for preventive
mai ntenance.

F.1.231 previous design*: an existing ship design, that is used as the basis for a new ship design.

F.1.232 produce and approve r efer ence documents* (A35): the activity of creating the technical
documentation for the ship, using production information. The output includes the loading and
stability manual.

F.1.233 produce and inspect ship (A3): the activity that describes how the design is transformed into
areal product. In the production phase the design has to prove its produceability. The productionis
controlled by the schedule, the approved design, the contract and any manufacturing restrictions. The
result of the activity is the completed ship and technical documentation and certificates.

F.1.234 produce modular build units® (A32): the activity which leads to the production of the
modular units which will make up the completed ship. They are produced from the steel sub-sections
and their production is controlled by the schedule, contract, the approved design, and any
manufacturing restrictions. The results of the activity are the modular units which are assembled into
the ship.

F.1.235 produce steel sub-sections* (A31): the activity which leads to the production of the steel
sub-sections which make up the structure of the completed ship. Thisis controlled by the schedule,
contract, the approved design, and any manufacturing restrictions.

F.1.236 product component infor mation: the technical data of the components that will be
incorporated into the ship. These are taken into consideration when the preliminary designs are being
made.

F.1.237 production information*: information describing a product, e.g. dimensions, mechanical
properties, workshop information.

F.1.238 product model data: information describing a product. In this case, al the information about
the ship over its lifecycle belongs to the product model data.

F.1.239 propeller design: the design of the propeller or propulsor as aresult of the hydrodynamics
and powering calculations. The design controls some of the machinery design activity.

F.1.240 propeller functional design: the functional design data of the propeller.

F.1.241 propeller theory: the body of knowledge based on the historical experience and abstract
ideas of ship propeller performance.

F.1.242 proposed designs*: the output from the preliminary design stage that includes the best short
list of ship designs that satisfies the proposed owner’ s requirements.
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F.1.243 qualification requirements: the required qualification of the personnel to be allocated to a
task

F.1.244 quality assurance*: an organisation within the shipyard that has the task to audit the
shipyard organisation and applied processes in a manner such that the quality of the resulting product
is assured.

F.1.245 refined design for classification: the new design which would require the approva of the
classification society.

F.1.246 regular wavetheory *: the body of knowledge which relates the motion response of a ship
in waves of constant height and period.

F.1.247 release for operation (A4232): the process of releasing a ship for operation.
F.1.248 relevant data: the data needed for carrying out a specific task.

F.1.249 repair information: the information about the repair task including procedures, resource data
and organisation responsible.

F.1.250 repair parts (A421423, A423123): the activity which leads to the maintenance of parts.
F.1.251 request a ship* (A11): thefirst activities of a ship owner when intending to order a ship.
Having definite ideas regarding appearance and functionaity of the ship, the owner expresses these
ideasin an inquiry to the shipyard.

F.1.252 request for additional data: arequest for extrainformation to enable the completion of a
task.

F.1.253 request for changes*: changes that are requested to the ship design as aresult of production
experience or difficulties with the realisation of the ship design.

F.1.254 request for other level maintenance: the request for maintenance on another level asa
result of adiagnosis activity.

F.1.255 request to change corrective actions: the request for changing the corrective actions for
reasons that there are strong concerns about the feasibility of the planned actions.

F.1.256 request to change corrective maintenance plan: the request for changing the corrective
maintenance plan for stated reasons.

F.1.257 request to change working plan: the request for changing the applicable working plan for
reasons stated in the request.

F.1.258 resistance and powering results: the results for the resistance and powering of the ship
determined form model tests.

F.1.259 resistance and shaft power: the ship resistance and required propulsive power.

F.1.260 resistance theory*: the theory used to predict the resistance of the hull to forward motion in
the sea.

F.1.261 resour ce allocation*: the result of the capacity planning.
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F.1.262 resour ces. shipyard, classification society and consultants.

F.1.263 results of zigzag, initial turning etc.* : the manoeuvring test results as from model basin
tests or seatrials.

F.1.264 review maintenancereport (A42321): the activity which analyses the maintenance report.

F.1.265 reviewed maintenance report: the document (maintenance report) which has undergone full
review.

F.1.266 scantling requirementsfor plates stiffeners and other strength elementsfor all the
pands, surrounding thistank*: the dimension of stiffeners and other strength elements.

F.1.267 schedule: the time table for atask.
F.1.268 schedule (A421411, A423111): the preparation of the time table for atask.

F.1.269 scrapping plan: the document which provides the schedule and resources required to
dismantle the ship.

F.1.270 select auxiliary equipment (A12253): the activities which lead to the selection of auxiliary
equipment.

F.1.271 select components (A122521, A122541): the activity which leads to the selection of ship
equipment.

F.1.272 select deck machinery (A12255): the activity which leads to the selection of deck
machinery.

F.1.273 select main engine (A12251): the activities which lead to the selection of the main engine by
the shipyard.

F.1.274 service information: the information/data about the service activities.
F.1.275 service load required draughts etc.*: information about the service activities of the ship.

F.1.276 service parts (A421422, A423122). the activity of testing, upgrading and changing parts
within a survey or maintenance activity.

F.1.277 ship : alarge waterborne vessel whose design, manufacture and lifecycle operation is
governed by the principles of naval architecture and in accordance with international and
classification society regulations.

F.1.278 ship product data: the data describing the ship as a product.

F.1.279 ship weight modifications*: modification to ship weight due to the preliminary structure
design.

F.1.280 shipyard: an organisation that designs and builds, maintains or repairs ships.

F.1.281 shipyard and classification society: the shipyard and classification society organisations.
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F.1.282 shipyard and consultants: the resources of the shipyard which builds the ship and
consultants who provide assistance in design.

F.1.283 shipyard (experts and tools): the shipyard's experts and software tools are the means by
which the ship design is carried out.

F.1.284 short and long term responses* : the results of estimation of sea keeping ability that take
into account both short term journeysin local seas and long term world wide journeys.

F.1.285 signal: any indicative thing such as measured values by meters, a visual impression etc.

F.1.286 specify and select auxiliary equipment (A122532): al activities associated with defining
the specification of auxiliary equipment and its selection.

F.1.287 specify and select deck machinery (A122551): all activities associated with defining the
specification of deck machinery and its selection.

F.1.288 specify and select main engine (A122511): al activities associated with defining the
specification of the main engine and its selection.

F.1.289 specify initial propeller characteristics (A1223131): the activity which leads to the definition
of overal propeller characteristics.

F.1.290 specify ship (A1) : dl activities associated with the production of a detailed specification of the
ship prior to a contract being placed.

F.1.291 speed : the design speed of the ship, as specified by the owner in the contract.

F.1.292 status report: adocument (report) detailing the status of an equipment or system. The status
report results from condition monitoring.

F.1.293 steel sub-sections: the sub-sections of the stedl structure which are outfitted with the
machinery and distribution systems before assembly.

F.1.294 structural design* : the design of the hull structure including hull, bulkheads, decks and
stiffeners.

F.1.295 structure*: the steel structure of the ship including hull, bulkheads, decks and stiffeners.
F.1.296 sub-sections*: the stedl sub-sections of a ship structure.

F.1.297 suppliers. the organisations which supply equipment to shipyard and ship owner.
F.1.298 support : all the organisations and personnel who contribute to the lifecycle of the ship.
F.1.299 survey a ship (A43): the activity which leads to the survey of a ship or its equipment.

F.1.300 survey plan: adocument outlining the details of a survey plan with information such as
critical areas, corrosion, risk schema, name of components/systems to be inspected.

F.1.301 survey planning (A432): the activity which leads to preparation of a survey plan.

F.1.302 survey report: the document (report) stating the results and details of a survey activity.
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F.1.303 survey status. the data specifying the current status of a ship with regard to survey.
F.1.304 tank usage documentation: a document specifying the usage of atank.

F.1.305 technical documentation: the documents which provide technical description for performing
preventive maintenance.

F.1.306 technical documentation inspection report: adocument.

F.1.307 technical requirements* : the detailed ship specification issued by the owner on the award
of acontract to build a ship.

F.1.308 test (A421425, A423125): the activity of testing a part, a component, equipment or a system
to its performance according to the specification.

F.1.309 test results: the maintenance test results are the results of functional tests carried out after the
execution of maintenance tasks.

F.1.310 test ship (A34): this activity tests the actual ship against the design, contract and rules and
regulations. The structure is tested and seatrials including testing of machinery are carried out. The
test results are an output from this activity.

F.1.311 test structures* (A341): the steel structures are tested against rules and regulations and the
design. The output is the test result documentation.

F.1.312 test systems (A342): the ship’s systems including outfitting, machinery and mission systems
are tested against rules and regulations and the design. The output is the test result documentation.

F.1.313time/cost criteria: the shipyard criteriafor calculating cost and time of atask (e.g.
mai ntenance).

F.1.314 time/cost overview: estimated cost/time needed for carrying out a task.

F.1.315 tools and equipment ready for use: the details of available tools and equipment for
mai ntenance.

F.1.316 tools and equipment requirements: the details of required tools and equipment for
mai ntenance.

F.1.317 total resistance*: the resistance of the hull due to motion in the water.
F.1.318 transmission system: a system by which motive power from a prime mover is made
available at load and matched to load (e.g. shafting system connecting main engine to propeller, or

shafting system connecting auxiliary engine to generator).

F.1.319 transmission system design: the definition of the transmission system design. Includes all
the information, normally in drawing form, including those of the selected equipment.

F.1.320 transportation needs: a constraint which determines the specification for ship constructions.
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F.1.321 update logbook (A42324): the activity of recording new operationa datain the ship
logbook.

F.1.322 update maintenance history (A42325): the activity of recording new maintenance datain
the ship maintenance history document.

F.1.323 updated logbook: the logbook resulting from the inclusion of new operational data.

F.1.324 updated maintenance history: the maintenance history document resulting from inclusion
of new maintenance data.

F.1.325 updated survey status: the status report resulting from inclusion of new survey data.

F.1.326 validateinitial propeller (A1223136): the activity of validating the initial propeller design for
satisfying the hydrodynamic and powering requirements of the ship.

F.1.327 weights and compartmentation*: the ship arrangement and weight details.

F.1.328 weights distribution*: the details of the weight distribution taking account of steel weight,
machinery weights and cargo and the associated floating position of the ship.

F.1.329 work calculation data*: the data such as labour rates, depreciation rates, operating costs etc.
needed for calculation of financial estimates.

F.1.330 work load*: the total effort required to build the chosen ship design as estimated by the
shipyard and its consultants.

F.1.331 write/select instructions (A421412, A423112): the process of selecting the instructions
needed for carrying out atask.

F.1.332 yard: an organisation that designs and builds, maintains or repairs ships.

F.1.333 yard facilities: al the equipment, tools, infrastructure, personnel etc. of a shipyard used for
ship production.

F.1.334 yard material data*: the datarelating to available, equipment, tools, components, parts and
raw materia in a shipyard.

F.1.335 yard personnel*: the technical personnel of a shipyard.
F.1.336 yard staff*: the staff of a shipyard.

F.1.337 yard tools and equipment*: the tools and equipment of a shipyard.
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F.2 Application activity model diagrams

The application activity diagrams are given in Figures F.1 to F.44. The graphical form of the
application activity model is presented in the IDEFO activity modelling format. Activities and data
flows that are out of the scope of this part of SO 10303 are marked with asterisks.
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Figure F.1 —Node A-0: ship life cycle description
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Figure F.2 —Node AO: perform ship lifecycle
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Figure F.3—Node Al: specify ship
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Figure F.4 —Node A12: prepare bid
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Figure F.5—-Node A122: create preliminary design
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Figure F.6 — Node A1223: estimate hydrodynamics and powering

284



Buuemod pue souejsise) ajewnse

L SHIEHON CITLIL . eceiy $9aoN

| SO/WD 10303-226(E)

SuEINSu0o |\

pue pseAdiys \ﬁ

285

« 7 N . ™\
viezzy ’
peads |« N
~—— ©JINSS pue
Jomod ayelq [€
pipad,
A A
\ 4
€1ezeIY
_ < ~
Y aoueuuoped
Jo)edoid [E——
uBisep jeuogou uO_UO.a
19y A $
uonBULIojuI
Yy Eo.u:oa.m.&
(45443 4 1onposd
< > 2
7
\ uoisindoid
Joipaud ,
ouibuse 10} A A
sjuswenbel
Jamod 4
pue soue}sIsal —
—OA Z N Vi o
\\ aouejsisal [¢—— 4
ipaid , oy g
Kiosy soue)siIsal bwc_zn_v_ﬂo__a._.
Jejjedosd 1Ei03 ,
\ s
* ~
A Z
~~
suBisep snoiaeud Aoayy
woy ejep souejsisal mco_ﬁ_:ua.wm
|eauoysiy 28] 4] soins ‘smey
NOLLVOINand
O - Q3ANINNOD3Y 0oL 6 8 L 9 6 v € ¢ | ‘S310N
[ 1dwda [ X 1z A spofoid yoddng 92zdv  :193r0ud
: IXTINOD 31va H3avayd . ONINHOM 10/01/.661 -31va ’ WY3L ONITT3AON 922dvY HOHLNY

Figure F.7 —Node A12231: estimate resistance and powering
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Figure F.8 — Node A122313: predict propeller performance
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Figure F.9 — Node A1225: create preliminary machinery design
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Figure F.10 — Node A12251: select main engine
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Figure F.11 — Node A12252: design transmission system
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Figure F.12 — Node A12253: select auxiliary equipment
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Figure F.13 — Node A12254. design manoeuvring systems
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Figure F.14 — Node A12255: select deck machinery
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Figure F.15 — Node A2: complete and approve ship design
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Figure F.16 — Node A25: complete design of ship machinery
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Figure F.17 — Node A251: finalise machinery design
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Figure F.18 — Node A2511: finalise main engine selection
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Figure F.19 — Node A2512: finalise transmission system design
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Figure F.20 — Node A2513: finalise auxiliary equipment selection
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Figure F.21 — Node A2514: finalise manoeuvring system design
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Figure F.22 — Node A2515: finalise deck machinery design
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Figure F.23 — Node A252: approve design of ship machinery
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Figure F.24 — Node A2522: check design against rules and regulations
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Figure F.25 — Node A3: produce and inspect ship
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Figure F.26 — Node A33: assemble ship
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Figure F.27 — Node A333: install equipment
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Figure F.28 — Node A34: test ship
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Figure F.29 — Node A4: operate and maintain a ship
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Figure F.30 — Node A42: maintain a ship
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Figure F.31 — Node A421: maintain on board
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Figure F.32 — Node A4211: monitor status
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Figure F.33 — Node A4212: diagnose

311



| SO/WD 10303-226(E)

e ——— ewwesBoid eoueusiuew isnipe p— €WV gqon
|euuossed
W soueusyuiew
h 7 - N ™\
1800,
u veizvvy < BJEp UOIIE|NOeD 1502 ,
<
= ‘ |
4 N
}S00 auyep ,
A
A 4
(2 ¥4 4
L Vs < EJEP UONEINO[ED HI0M ,
o{Npeyos .
‘sanoy peje|nojes +—
3wy auyap ¢+ “paunbes
A A jo1sy
uejd soueusjuiew %
OAIOALI0D celery
o €4+—=< \
$90Jn0Ssal
auyep
(Y v
Lebeyy wodes
\ N N suoloe sieouoep
t H L
N BAI}091I0D
auyep
SUOIOB BAIDALIOD
SUOIOE DAIDBLIOD
ebueyo o} b
syonoe aAo8L0D
abueyd 0} jsenbeu
L 1.\ Z ueyd
N 4 goueUBjueW
» 9A}0aLI0D
P - 4 _wco:u_:me \.v wosks nwucw.._o o0} 3senbes
SUOIJOB BAJ}081I00 \ﬂ v A.vwzp. 20 pue c soveusyuiew '
19A9) 1SQ§BuEYD 0) Jsenbes d . Ul
sjqeidecoe ojep Kioatjep Ayoedeo  sajnu 'SMe| seonoses sjqepeAe pauueld
O NOLLYOIN8Nd
0O AQIANIWWODIY oL 6 8 L 98 6§ ¥ € T 1|
- O O 14vya X X4 Ay spoloid yoddng gzzdv
: IXAINOD 3iva yaavay ONIIHOM L0/01/L661 3lva WV3L ONINIAON 9224V

Figure F.34 — Node A4213: adjust maintenance programme
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Figure F.35 — Node A4214: perform maintenance
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Figure F.36 — Node A42141
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;. execute maintenance

Figure F.37 — Node A42142
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Figure F.38 — Node A423: maintain at yard
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. prepare maintenance

Figure F.40 — Node A42311
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Figure F.41 — Node A42312: execute maintenance
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Figure F.42 — Node A4232: release for operation
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Figure F.43 —Node A43: survey a ship
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Figure F.44 — Node A432: survey planning
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Annex G
(informative)

Application reference model

This annex provides the application reference model (ARM) for this part of 1SO 10303. The
application reference model is a graphical representation of the structure and constraints of the
application objects specified in clause 4. The application reference model is independent from any
implementation method.

The graphical form of the application reference model is presented in EXPRESS-G. Figures G.1to
(.86 give the ARM for this part of SO 10303.
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. ) part41_resources. )
ships.Ship Qrganizational _prOjey

ship_in_context

project_in_context

hanical_product_definitiong]
Definition

(ABS)Product_context/C

owner_in_context

(ABS)Configuration_definition

serial_number

O

(ABS)Product_identification

manufacturer

part41_resources.
Organization

(RT)defined_for §1:7]

(RT)defined_for §1:7]

(RT)defined_for §1:7]

: Life_cycle phase

life_cycle_phase

(ABS)Product_status

Q

mechanical_products.
Mechanical_product

Figure G.1 - Graphical notation of the major aspects of the
configuration_definitions UoF schema (figure 1 of 1)
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K mechanical_products. \
k@hanica] Jaroduct_corrpoy

(ABS)Connecting_
component

| SO/WD 10303-226(E)

Bolt

!

Nut

Rod

Structural_item

Chock

Pin

Figure G.2 — Graphical notation of the major aspects of the
connecting_components UoF schema (figure 1 of 1)
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, Piping_item_
——— Ty N |
Bedplate
Q / mechanical_products. \ piping_item_end_type
k@hani cal Joroduct_compoyl
Hinge
T Piping_item_end
(ABS)Structural_ (ABS)Connector_ -
connector o component O (ABS)Piping_connector
(ABS)Mechanical_ ;
connector Electrical_connector
Shaft_end Shaft_journal Cable_end Plug
Q QO
O
. Socket Welded_end
Bearing_element

shaft_end_type

oo T T = Tl

i
L Sheft_end type |

G.3 - Graphical notation of the major aspects of the
connector _components UoF schema (figure 1 of 1)
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l\@hanical_product_compoy

{

(ABS)Control_componen

Gauge

!
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(ABS)Sensor

!

Pressure_sensor

Temperature_
sensor

!

©)

Torgue_sensor

Flowrate_sensor

Speed_sensor

G.4 - Graphical notation of the major aspects of the
control_components UoF schema (figure 1 of 1)
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mechanical_product_equipments. O Crane_general _
Equipment_general _characteristic characteristic
jib_parking_arrangement
\ STRING
mechanical_product_definitions. | Crane_overal|_
< Overall_dimension / dimension
jib_radius_min
jib_angle_min
jib_angle_max jib_radius_max hanical_product_representation
[ ] Mechanical_product_drawing

measure_with_units. measure_with_units. 5
Plane_angle Lengthhh

Crane_drawing %
dne

Crane_mass_ 29
weight_inertia
(i 25

Crane_status

éhanical _product_definiticg

\ Mass weight_inertia N j Crane_placement

configuration_definitions. mechanical _product_structures)
Product_status N Product_placement

Figure G.5 - Graphical notation of the major aspects of the
cranes UoF schema (figure 1 of 3)
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N\
aniguration_definitiog gechanical Joroduct_equipmeg mechanical_product_equipments, m(echanicaJ _product_structures,
Product_context / %chanical Jaroduct_equipn@/ Equipment_identification Product_connectivity N

= ]

Crane_context (ABS)Lifting_
equipment Crane_jdentification 21(3
(RT)defined_for S[1:7]

/N (RT)defined_for S[1:7]

23() 7 . L
SR (RT)defined_for S[1:7] (RT)defined for §[1:7] Crane_connectivity
\_1_(_)/

(RT)defined_for S[1:7]
(RT)defined_for S[1:7]
- — vwwsny  ————(z2m)
(RT)defined_for S[1:7] Crane (RT)defined_for S[1:7]
26(1) 7 |-O &
T (@)

N\ (RT)defined_for S[1:7]

29(1
TN (RT)defined_for S[1:7]

251 (RT)defined_for S[1:7]
N\ (RT)defined_for S[1:7]

271 (RT)defined_for §[1:7]

mechanical_product_definitions. . 38
: : o At — ) Crane_load_ Crane_operational_ [
<Eng| neering_analysis definiti W characteristic characteristic Cranlt_
loads_dead i
loads_snow_and_ice
loads live
forces_due to_wind
forces_dynamic echanical_product_definition
— Operational_characteristic
forces_ship_inclination
loads_on_platform

measure_with_units.
Force

Figure G.6 - Graphical notation of the major aspects of the
cranes UoF schema (figure 2 of 3)
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60hani cal _product_structu%
Product_conposition |m————————- \ Lalifier
I Text o— ¢

equipment_list L[0:7] ?

21 ” nature_of_lifting_operation measure_with_units.
e Crane_composition Inertia_moment

overturning_moment

gability_moment

/mechani cal_product_equi pmena measure_with_units.

@ui pment_design_characteristic Force

lifting_capacity O Crane_stability_data
@)
gability_data S[0:7]
722 ) Crane_design_
Crane characteristic

luffing_time
N measure_with_units.
braking_time Time —

[ measure_with_units. | lifting_height
\ Lengthhh /

hoisting_speed S[1:7]

dewing_speed|

measure_with_units.
measure_with_units.
Rotational_speed

design_ambient_conditiong

J wind_speed

operation_ambient_conditi oSy Crane_ambient_ mechanical _product_properties]

condition _ Ambi ent_conditi on /

Figure G.7 - Graphical notation of the major aspects of the
cranes UoF schema (figure 3 of 3)
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IFuel_injection_typel
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| Starting_system_ r:

L —Jwtbod 14
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/mechanical _product_structures.
\ Product_composition

Diesel_engine_

/ maechineries.

%achi nery_general_characteri 59

fuel_injection_type r

garting_system_method

cormposition

..... —_———3
---------- . ——
| Cylinder " 1 o ypg | _Endineoyde 1 L
L.CQDLLngﬁﬂEde-J-J , .
cylinder_cooling_method engine_cycle
|=TT T s M
| Cylinder_ 11 23
L _ configuration 11 N
Q cylinder_configuration
| (@)
:l;r;&l-lre:c-h;r; ;g-_'rb pressure_chargi ng_system Di esel _eng| ne_ reversibili ty
Lo system 1y general_characteristic
firing_order L[1:7]
charge_cooler_arrangement
vee angle STRING

turbocharger_type

piston_guide_type

firing_interval

firing_angle

fuel_oil_system_type

INTEGER

[ measure_with_units.

Plane_angle

/mechanical _product_equipments. Ye—t—C
\ Equipment_identification

Diesel_engine_
identification

Figure G.8 - Graphical notation of the major aspects of the
diesel_engines UoF schema (figure 1 of 4)
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@anicaﬂ _product_representati%

Mechanical_product_drawi ngy

T

Diesel_engine_
drawing

(RT)defined_for S[1:7]

énfiguration_defi nitio@

Product_status N

-

machineries.

@ci procating_machi n@

r

Diesel_engine_
status

(RT)defined_for S[1:7]

(RT)defined_for S[1:7]

2,12 (1))

~—\(RT)defined for §[1:7]

(RT)defined_for S[1:7]

!

!

221 )

diesel_engine_type]

Diesel_engine

(217 (35)

(RT)defined_for S[1:7]

i
IDiesel_engi ne_type} |

___________ —

(RT)defined_for S[1:7]

23(3

(RT)defined_for S[1:7]

(RT)defined_for S[1:7]

211(3)

1)

(RT)defined_for S[1:7]

(RT)defined_for S[1:7]

(RT)defined_for S[1:7]

Diesel_engine_
mass_weight_inertia

Diesel_engine_
placement

Diesel_engine_
connectivity

T

m/echanical _product_structur)s.

\ Product_placement N

echanical_product_definition
Mass weight_inertia

Diesel_engine_
context

@nfiguration_defi nitic@

Product_context

mechanical_product_struct
Product_connectivity

l%

Figure G.9 - Graphical notation of the major aspects of the
diesel_engines UoF schema (figure 2 of 4)
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/ machineries. N measure_with_units. Gchani cal _product_properti}

\@hi nery_desi gn_characterij'u. Pressure Machinery_performance_dat

/—\ indicated_mean_effective_pressure
measure_with_units.

Speed brake_mean_effective_pressure 410
Specific_

maximum_cylinder_pressure —

XNAust  emiSssion

( 4,15 ;
Diesel_engine_ design_performance_data S[0:7] ol Diesel_engine_ | Di %'el_engl ne_
design_characteristic performance_data =

| 4,16 I
operational_performance_data §0:7] bommm- Diesel_engine_ "
: 217 ) fuel_injection_dat
- (ABS)Diesel_engine
operational_characteristig d flow data
= i _

O\ _ dla
( 45 ‘ )
\ . 4,8 .
(echanicaJ _product_definitions| Diesel_engine_ -
Operational _characteristic operational _performance
211 — > |
’ : \ / data injection_timing
@)

Diesel_engine_
overall_operational_data|

measure_with_units.
(i Plane_angle

echanical_product_properti
( Machinery_overall_ 39(4)

operational data

N
(echanicaJ _product_definitions

\ Overall_dimension M

measure_with_units.
Ratio

compression_ratio

piston_stroke

Diesel_engine_

- . cylinder_bore
overall_dimension

Figure G.10 - Graphical notation of the major aspects of the
diesel_engines UoF schema (figure 3 of 4)
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\

measure_with_units.
ecific_fuel_consumptio

N brake_specific_fuel_consumption
4,10 (3‘;;

mechanical_product_properties
Exhaust_emission

exhaust_emissions S[0:7]

J

44(3

cylinder_data
4,15 (3)) AL

NaLSACA4

fuel_injection_data

4,16(3))

T\ exhaust_system_data S[0:7)
47 (3

~—\ cooling_water_data S[0:7]
46(3) 7

lube_oil_data S[0:7
/4’5—(3)\ ube_oil_data §[0:7]

intake_system_data §0:7)
(s

Q Q
Diesel_engine_ Diesel_engine_
. . fuel_injection_data cylinder_data
echanical_product_properties
Fluid_flow_data

fuel_injection_dynamic_data S[0:7]

14 39 N\ crank_angle

cylinder_dynamic_data S[0:7]

\LPlane angle J

m/echanical _product _properti;

F

dynamic_data

\Cyl inder_dynami c_data/

uel_injection_

needle lif

t injection_pressure

4133 / mecsure with units)
4143 NN

Figure G.11 - Gr

measure_with_units.
Pressure

aphical notation of the major aspects of the

diesel_engines UoF schema (figure 4 of 4)
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mechanical_product_systems.
Mechanical_system

Electric_power_
generation_system

l

l

Diesel_electric_plant

!

!

Shaft_generator_system

Figure G.12 - Graphical notation of the major aspects of the

Steam_power_plant

Gas_turbine_plant

Combined_cycle plant

electric_power generation_systems UoF schema (figure 1 of 1)
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| ;
| Electric_motor_
| I

mechineries.
Machinery

ABS)Electrical_machinery

electric_motor_type J

Electric_motor

(RT)defined_for S[0:7]

Electric_motor_
design_characteristic

Q

(RT)defingd_for S[0:7]

(RT)defined_for S[0:7]

J electric_generator_type

| IR [

Electric_generator

(RT)defined_for S[0:7]

(RT)defined_for S[0:7]

(RT)defined_for S[0:7]

Electric_motor_ Electric_generator _
operational_characteristiq operational_characteristiq
Q

Electric_motor_
general_characteristic

]

Electric_generator _
design_characteristic

Q

(@)

Electric_generator__
general_characteristic

Operational_characteristic

@ani cal_product_defi nitio}

mechineries.
Machinery_general_characteri stiy

\

/

mechineries.
achinery_desi gn_charactergu:

\

Figure G.13 - Graphical notation of the major aspects of the
electrical_machineries UoF schema (figurel of 1)
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line_number
BExternal_reference |- ______
inside_source INTEGER
paragraph
i i section
1 1 r

I N

[} source_type
: Label :O

OGO

entity_name
schema_name
company_nhame
lcompany_identification
=T (ABS)External_reference
Global _unique_ location
identifier
description
global_unique_identifier
@)
(ABS)External_instance_|
reference
I '.-.Q-.Q--,'
Document_reference ! Text !
O=C

External_mechanical _
product_definition

|

version_identifier

title

document_description

internal _location

document_identifier

!

|
|
-

document_type

Document

author S[0:7]

approval_details S[0:7]

)
Document_type !}

part41l_resources.
Person

time_and_events.

Approval_event

Figure G.14 - Graphical notation of the major aspects of the
external_references UoF schema (figurelof 1)
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measure_with_units.
Frequency

Geasure_with_uniD

measure_with_un@

\ Voltage / Electrical_current
frequencﬂ
voltage mechanical _product_properties
current Mechanical_product_property,
measure_with_units.
Power
. L emmmm—m—————— '-l
ABS)External_resources |__Max_min_option f i ontion 1
power e L Max fin_opon | |
Electrical_requirement [O l
" 23
0 (ABSMaterial_ Fluid_material_
requirement requirement
phase description =
(L QL measure_with_units.
CTTTTTTTTTTT Mass
! Text !
L] |
(l mass
o |
Spare_parts_ Solid_material _
requirement requirement
(@]

electrical_requirement §0:7]

spare_parts _requirement S[0:7]

solid_material_requirement S[0:7]

solid_material_details

materials.
Solid_material

liquid_material_requirement S[0:7] 22

Liquid_material_

338

Mechanical_product_

external_resources_requirement

requirement

21
Gas material _

(RT)defined_for

mechanical_products.
Mechanical_product

requirement

Definition

6hanical _product_defi nitio}

Figure G.15 - Graphical notation of the major aspects of the
external_resources requirements UoF schema (figure 1 of 2)



@hani cal_product _propertié

\ Fluid_flow_data /

flow_data

Fluid_material_
requirement

| SO/WD 10303-226(E)

maximum_allowed_pressure_drop

measure_with_units.

Liquid_material_

requirement

@]

liquid_material _details

Pressure

[ meterials.
\ Liquid material /

gas_materia_requirement S[0:7]

Gas_neteria_
requirement

@]

21(1

gas_material_details

meterials.
Gas_neterial

Figure G.16 - Graphical notation of the major aspects of the
external_resources requirements UoF schema (figure 2 of 2)
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echanical_product_anom.
Anomaly_cause

:

[ external_references.
N Document_reference

fail ure_causJ,detai Is

failure_discovery_description

]

failure_cause

Failure_cause

Failure_cause :

|
|
-

T failyre_effect_descripgon

echanical_product_anom.
Anomaly_effect

:

failure_effect_on_ship

failure_effect_on_product

alies)

mechanical_product_anom,
Anomaly_configuration

-

(RT)defined_for §[1:7]

i

failure_mode

Failure_effect j
/ N\ [===== T T
mechanical_product_anomalies. | Failure level ”
\ Product_anomaly / e A1
:' ___________ Tl
i Failure mode ||
(RT)defined_forsj1:7] | O -

faults. \
\ Fault /

RT)defined_f 1:7
Failure_ (RT)defined for (17 , related_failure related fault
configuration_data | 9 Failure O————
! (@) )
failure type Failure fault_
relationship
:- _____ T RT)defined_f 1:
| Falure type || (RT)defined_for §[1:7]
e e o o o o o - —
failure_descriptor
measure_with_units.
Time

ro————Se———— T

|
|
[

Failure_descriptor | |

-—— — — ——————_——

(RT)defined_for §[1:7]

time_to_failure

Failure_criticality

time_between_failure

failure_criticality_level

Failure_time_and_date

(-

failure_criticality

m/echani cal_product_anom.
\ Anomaly_criticality

5

P !
: Failure_criticality_ l|-|
«——_opiop___ 1!

r .
: Failur

[

echanical_product_anomalies!
Anomaly_time_and_date

- |
e criticality_ 1
evel i

- — ——

Figure G.17 - Graphical notation of the major aspects of the
failures UoF schema (figure 1 of 1)

340



| SO/WD 10303-226(E)

m/echanical _product_anomal@ external_references. echanical _product_anomal@
\ Anomaly_cause / Document_reference Anomaly_effect /

——————————— -
fault_cause_details S[0:7 | Text 1
! e —— ol a

1

fault_cause |

1

Fault_cause fault_discovery_description |

Fault_effect

echanical_product_anonalies)
[ \ Product_anomaly
mechanical_product_anondlies. fault_effect_description

Anomaly_configuration
N N

(RT)defined for S[1:7 (RT)defined for §1:7

Fault_ (RT)defined_for S[1:7] fault_category
configuration_data | ————9 Fault
(@)
fault_class (RT)defined_for S[1:7]
R T
| Fault_class 1)
o e - X
Fault_time_and_date
fault_method_of_diagnosis (RT)defined_for S[1:7]
F————- Ct _————
I Fault_method_ r:
—-of _diagnasis— 44
P -:O fault_criticality - m/echanical _product_anomal@
L _‘Le>-<t- __ Fault_criticality Q nomaly_ti me_and_date/
Q

fault_severity_safety

A

| Fault_severity -l |

e——Sofety___ 1, fault_severity_functional
m/echanical _product_anomal@
Anomaly_criticality
reoe== N \ /
: Fault_severity_ !
«——tuodtional_ _ 44

Figure G.18 - Graphical notation of the major aspects of the
faults UoF schema (figurel of 1)
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/- mechineries.
Wachi nery_general_characteristic

configuration_definitions.

Product_status
N - %

configuration_definitions.
k Product_context

\ Gas turb

28
ine_engine_
status

control_method_description

combustion_chamber_type

fuel_injection_system_type

___________ Ti fuel_type

____________

Gas_turbine_engine
general_characteristic

power_to_weight_ratio

(O Gas_turbine_engine_

context
it
! Text I
.__O__ P |

1
25
(112
23
a 24

measure_with_units.

Ratio

Gas_turbine_engine_
overall_dimension

\_Gas _turbine enqine)

( 26 >
\_Gas turhine engine

27

Gas turbine_engi ne)

|

hanical_product_definit
Overal_dimension

%

Gas_turbine_engine_
placement

(@)

hanical_product_struct
Product_placement

%

Gas_turbine_engine_
connectivity

@hani cal_product_struct
\ Product_connectivity

%

Figure G.19 - Graphical notation of the major aspects of the
gas turbine_engines UoF schema (figure 1 of 3)
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@mical_product_representalions echanical_product_definitions!
KM echanical_product_drawing Mass weight_inertia

Q Gas_turbine_engine
. ) . . mass_weight_inertia
Gas_turbine_engine_ Gas_turbine_engine_ machineries.
status drawing \Rotati ng_machinery

(RT)defined_for S[1:7]

(RT)defined_for S[1:7] (RT)defined_for §[1:7]

25 (1 (RT)defined_for S[1:7] Tyt for S

( ) ( 2) ined_for S[1:7

( 11 ‘) gas_turbine_engine_type [L (L (220)
| e

(RT)defined_for S[1:? RT)defined_for §[1:7
23(1 17 Q Gas turbine_engine O(—) or L
RT)defined_for S[1: O
e (RT) _for §[1:7] Q T
(RT)defined_for S[1:7]
(26 (1)) 39 )
(RT)defined_for §[1:7] Gas_turbine_engine_
( 27(1) ) operational_performance_
data
(RT)defined_for S[1:7]
(RT)defined_for S[1:7]
Gas_turbine_engine_
Gas _turbine_engine_ Gas _turbine_engine_ operational_characteristig

“identification composition @)

d

Gas _turbine_engine_
overall_operational_data

mechanical _product_equipmenb machineries. echanical_product_definitions
Equipment identification Machinery_composition Operational_characteristic

t(ec-hani cal_product _proper%

Machinery_overall_
\ operational_data

Figure G.20 - Graphical notation of the major aspects of the
gas _turbine_engines UoF schema (figure 2 of 3)
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machineries.
achinery_design_characteristjt

measure_with_units.
Temperature

max_turbine_inlet_temperatu

(0]

Gas_turbine_engine_
design_characteristic

compressor_inlet_temperature

turbine_exHhaust_temperature

/ 2,
Gas_turbine_
engine

design_performance_data S[0:7]

ecific_fuel_consumptio

Qmeawre_with_units)

REAL

turbi neJJressure_raIio?

compressor_pressure_ratio

specific_fuel_consumption

d

operational _performance_data §0:7]

23 o

Gas_turbine_engine_ |,
performance_data

Gas_turbine_engine_
39(2) operational_performance |

data

intake_system_data S[0:7]

mechanical_product_properti
%chi nery_performance_d

83

exhaust_emissions S[0:7]

lube_oil_data S[0:7]

cooling_water_data S[0:7]

exhaust_system_data S[0:7]

~|

m/echanicaj_product __properties)

\ Fluid_flow_data /

mechanical_product_prope
BExhaust_emission

rti}

Figure G.21 - Graphical notation of the major aspects of the

gas _turbine_engines UoF schema (figure 3 of 3)



éhanical _product_definiti@
Mass_weight_inertia /

Gear_box_

| SO/WD 10303-226(E)

G

hanical_product_structur
Product_composition

\

€s.

|

( mechineries.
\ Rotating_machinery /

Gear_box_composition

(RT)defined_for S[1:7]

(RT)defined_for S[1:7]

mess_weight_inertia

éhani cal_product_equi pme}

KEqui pment_identificati ory

Gear_box_

(RT)defined_for S[l:?;‘r

&

E— n
L Seaboctype |

gear_Rhox_type

Gear_box

O
o—(u@)

identification

(RT)defined_for S[1:7]

Gear_box_drawing

(RT)defined_for S§[1:7]

(RT)defined_for S§[1:7]

0 0 OO0

@anicd_product_representati&

Mechanical _product_drawi ng/

Gear_box_connectivity

Gear_box_
overal_dimension

L

hanical_product_structures
Product_connectivity

éhanical _product_definiti@

\ Overal_dimension /

Figure G.22 - Graphical notation of the major aspects of the
gear _boxes UoF schema (figure 1 of 2)
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mechanical _product_definitions.\
Operational _characteristic /

operational_input_output_shaft_data J0:7]

mechanical_product_properties.
echanical_power_transmission_dat

j design_input_output_shaft_data §0:7]

/ mechineries. \

Gear_box_ Gear_box_ O_I_
operational _characteristiq design_characteristic @inery_design_characte@l
RT)defined_for 91
/T\( ) _for §1:7
\_Gear_box /
~ 11 (RT)defined_for §1:7]
\Gear_box /
INTEGER
(@]
| Al A
number_of_output_shafts : Gear_type

number_of_input_shafts

number_of_stages

gear_type

14 13 N\ (RT)defined_for §1:7] Gear box

\_Gear_box / general_characteristic

overall_ratio

duty_factor

mechineries. \
Machinery_general_characteri stly

)

REAL

Figure G.23 - Graphical notation of the major aspects of the
gear _boxes UoF schema (figure 2 of 2)
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Mechanical_components.
M echanical_product_componey

Generic_component

(RT)defined_for S{1:7] (RT)defined_for S[1:7]

Generic_component_ .
identification Generic_component_
mass_weight_inertia

énfigurati on_definitions. hanical_product_definitions
\Product_i dentification Mass_weight_inertia

Figure G.24 - Graphical notation of the major aspects of the
generic_components UoF schema (figure 1 of 1)
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/mechani cal_product_equi pmen9 éhani cal_product_defi

wechani cal_product_equipment

niti& measure_with_units.
\ Overall_dimension - Lengthhh

equipment_dimensions §0:7]

| ':

! Text

s MU | thickness
?f equipment_type diameter

(RT)defined_for S[1:7]

Generic_equipment_

Generic_equipment

dimensional _characteristi¢

Generic_equipment_ (RT)defined_for S[l:.gf
mass_weight_inertia

(RT)defined_for S[1:7]

(RT)defined_for S[1:7]

identification general_characteristic

/mechani cal_product_equi pmena

@ui pment_general_characteristic
Generic_equipment_ Generic_equipment_

! ! equipment_output_effort

equipment_input_effort

4 equipment_output_flow

equipment_input_flow

éhani cal_product_definiti Q
Mass weight_inertia /

equipment_capacity

QO Q0 QO

Generic_measure_

éhani cal_product_equipmentg.
\Equi pment_identificati ory

with_unit
unit
name
measure_with_units. | |
Measure with_unit ] Text |

Figure G.25 - Graphical notation of the major aspects of the

generic_equipments UoF schema (fi
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\

/_ mechanical_product_equipments.
KEqui pment_general _characteristi C/

/’

configuration_definitions.

| SO/WD 10303-226(E)

\ Product_status

-

! Text H

configuration_definitions. _l—O
\ Product_context

heat_exchanger_type_by_design

2,7

status

\ Heat_exchanger_

context

Heat_exchanger_

L type b ' '

Heat_exchanger_
general_characteristic

cooled_fluid

heated_fluid

meterials.
Fluid_material

Heat_exchanger_
overall_dimension

Heat_exchanger_
placement

\

Qanical _product_definitions!

K Overall_dimension /

hanical_product_: structures
Product JJIacement

Figure G.26 - Graphical notation of the major aspects of the
heat _exchangers UoF schema (figure 1 of 3)
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éhani cal_product_representatm} measure_with_units. GhanicaJ _product_defi nitio}

Q/I echanical_product_drawing Force Mass_weight_inertia
PN
2,7(1
;()/ weight_including_working_fluid j
Q Heat_exchanger_
\ mass_weight_inertia
Heat_exchanger_ Heat_exchanger_ process_equipments.
status drawing Process_equi pment/
(RT)defined_for S[1:7] (RT)defined_for S[1:7] Fm———————e -
; ) Heat_exchanger
17 | — -1
(RT)defined_for S[1:7] L _fype —__11
heat_exchanger_type
/F(l)\ (RT)defined_for §[1:7]
= CL (RT)defined_for S[1:7] 10
00 |0 :
-~ Y (RT)defined_for §[1:7]
22(1) Ol Heat_exchanger
TN (RT)defined_for S[1:7] Q 0 0
L2417
TN (RT)defined_for §[1:7]
26(1) 7
(RT)defined_for §[1:7] (RT)defined_for §[1:7] ©
233
(RT)defined_for §[1:7] (RT)defined_for §[1:7]
Heat_exchanger_ Heat_exchanger_ Heat_exchanger_
connectivity identification composition
mechanical_product_structures mechanical_product_equipments. mechanical_product_structures,
\ Product_connectivity / Equipment_identification / \ Product_composition /

Figure G.27- Graphical notation of the major aspects of the
Heat_exchangers UoF schema (figure 2 of 3)
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hanical_product_equipmen

mMec
@ui pment_design_characteri stiy

\

ts.

21

Heat_exchanger_
design_characteristic

measure_with_units.
Pressure

pressure_drop

| SO/WD 10303-226(E)

design_performance_data S[0:7]

Heat_exchanger_

data

operational_performance |

REAL

effectiveness

operational_performance_data S[O:?’\])

Heat_exchanger_
operational_characteristiq

@hani cal_product_defini tiﬁ

Qperational_characteristic

Heat_exchanger_
performance_data

fluid_data_at_heating_side S[0:7]

fluid_data_at_cooling_sid

b S[0:7]

mechanical_product_properties
Fluid_flow_data

ambient_condition

@hani cal_product_propel
Ambient_condition

Figure G.28 - Graphical notation of the major aspects of the
heat _exchangers UoF schema (figure 3 of 3)
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part42_resources.
Direction

| local_w
local_u
local_v

r “““““ | parent_co_ordinate_system )
| Text :C Local_co_ordinate_systen
[ ——

v_value

u_value
w_value

measure_with_units.
Lengthhh

Figure G.29 - Graphical notation of the major aspects of the
local _co ordinate systems UoF schema (figure 1 of 1)
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/mechani ca JJroducts.>

\M echanical_product

frec
\ Product_composition /

\

hanical_product_structures,

(DER)list_of_auxiliary_systems S[0:7]

(ABS)Machinery_
composition

(ABS)Mechanical_
mechinery

(RT)defined_for 23
ABS)Machiner

!

(142 ¥

(ABS)Rotating_machinery

(ABS)Reciprocating_
mechinery

/mechani cal_product_equi pmena

@ui pment_general_characteristic

Compressor

direction_of_rotation

(RT)defined_for

ABS)Machinery_general [
characteristic

i H
|Direction_of_rotationy |
e ——— da

Iube_oil_system_type( 21 )

Figure G.30 - Graphical notation of the major aspects of the
machineries UoF schema (figure 1 of 3)
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éhanical _product_equi pm%.

xternal_resources_requirements,
Electrical_requirement
%hani cal_product_equi pmenf (

) 1 electricity_requirement S[0:7]
External _resources_requirement
Qas_nnteri al_requi rement/

@rna] _resources_requirements
@ui d_material _requi rement /

working_gas_requirement S[0:7]

23(1 steam_requirement S[0:7]

cooling_water_requirement S[0:7]

instrument_air_requirement S[0:7]

working_liquid_requirement(S[0:7]

14 Machinery_utility_
(ABS)Mechanical_s==  (ABS)Machinery requirement
machiner
(RT)defined_for
22 (1

machinery_utility_requirement_design

(ABS)Machinery_
design_characteristic

1

mechanical_product_equipments.
Equipment_design_characteri stiy

overload_characteristics

Figure G.31 - Graphical notation of the major aspects of the
machineries UoF schema (figure 2 of 3)
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electrical_machineries. pumps. screw_propellers.
\_Electric_generator / Pump Screw_propeller

rF-= T T == ':
L | Drivi ng_machineryl

o - - - - -

diesel_engines. gas_turbine_engines. el ectEri cal_machineries.
Diesel_engine Gas_turbine_engine ectric_motor

Figure G.32 - Graphical notation of the major aspects of the
machineries UoF schema (figure 3 of 3)
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mechanical_product_systems.
Machinery_piping_system

(ABS)Cooling_system

Lubrication_system

|
!

Fuel_supply_system

Fuel_injection_system

system_type

system_type

system_type

l

Cooling_water_system

Cooling_air_system

Figure G.33 - Graphical notation of the major aspects of the
machinery piping_systems UoF schema (figure1 of 1)
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- T T T T T 1
: rMaintenance_item_:
L seleat 2

maintenance_item select ? mechanical J)roducts.\ task_definitions.
— Mechanical_product Task_time

generic_equipments.
Generic_equipment

Maintenance_item

R
: task_definitions. | 1 "% SHL
| Task_result - ——-=
! related_maintenance_item
|
condit{on_before_maintenance | I ) i .
- results_in_keywford: Maintenance_time
i Mainten ance__i tem_ related_maintenance
Q relationship (INV)relatefi_mechanical_products S[1:7]
|m—————F————- 1
: Text |

Maintenance_result

Maintenance_human :
= - failures.
I : resource Failure
task_definitions.

Human_resource (RT)defined_for S[1:7]

(RT)defined_for S[1:7] (RT)defined_for S[1:7]

Y \ i i related_failure
task_definitions. tasks. Malnﬁgnaell?gr? grf};a;)lure_ L
Task_configuration \ Task /

___________ T}

related_maintenance ——O Maintenance_ |
- L __ categary —_ 11

QQOQQO

maintenance_category

(RT)defined_for S[1:7]

Maintenance _ . -
configuration_data ——O  Maintenance_task O (RT)defined for §1:9 | Maintenance_planning_

characteristic

7799 ?m‘sm .
maintenance_class_by_discipline | |

/ task_definitions. \

@k _planni ng_character@

_______ (5 -——T Maintenance_schedule
N aintenance class j |
L _ by discipline 1!

(RT)defined_for S[l:?](i

maintenance_type

3

Maintenance_procedure Y task definitions. \
___________ 1] ? N Task_schedule [

i (RT)defined_for S[1:7] .
Maintenance_cost (RT)defined_for S[1:7]

(RT)defined_for S[1:7]

Maintenance_spare_part| Maintenance_tool

task_definitions.
Task_procedure

[

A

task_definitions. task_definitions.

Task_cost Spare_part

task_definitions.
Tool

Figure G.34 - Graphical notation of the major aspects of the
maintenance_tasks UoF schema (figure 1 of 1)
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measure_with_units.
J hermal _conductivit

measure_with_units.
\ Heat_capacity

measure_with_units.
N Density /

density

heat_capacity

thermal _conductivity

]

measure_with_units.
\ Viscosity /

measure_with_units.
Pressure

viscosity

reference_pressure

(ABS)Material_physical_|
property

reference_temperature

| o)

li- Fluid_physical_property

measure_with_units.
Temperature

pour_point

flash_point

(172>

28
Solid_physical_
propert

surface_tension

Liquid_physical_property

measure_with_units.
Surface_tension

Gas_physical_property

< . . ;2’1 . . a

Figure G.35- Graphical notation of the major aspects of the

358

material_properties UoF schema (figure 1 of 3)



materials.Materia

17
@B S)Materia_physic:
property

| SO/WD 10303-226(E)

(RT)defined_for S[1:7]

echanical_product_definition
Definition

J

(ABS)Material_property

/7 311
Material_impurities
\ definition

>

(" 310 ‘
(l Material _conposition

/ \ . . 3’6
281 measure_with_units. measure_with_units. (ABS)Matreéla(Ier_tchemlcal_ Energy
\ Lengthhh | Difatation property er_mass
elongation
thermal_expansion_coefficient Molecular weign
hardness
——) REAL
(@) / ~N
) ) I measure_with_units.
. . poisson_ratio Ratio
Solid_physical_property N\ J/ 39
Fluid_chemica _
| ultimate_tensile_stress r [
corrosion_fatigue_strength
fatigue_strength
stress_of_fracture
yield_point
youngs_modulus
(DER)shear_modulus
@)
[ measure_with_units. Solid_chemical_property
\ Stress /
(RT)defined_for S[1:7] Y maerids. \ (RT)defined_for S[1:7]
N\ Solid materid /
(RT)defined_for S[1:7] materias. (RT)defined_for S[1:7]
22(1 Gas_materid = — {23(@3))

(RT)defined_for S[1:7]

materials.

(RT)defined_for S[1:7]

(21

\_ Liquid_materia /

(240)

Figure G.36 - Graphical notation of the major aspects of the
material_properties UoF schema (figure 2 of 3)
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: Impurity_type ! !

impurity_type

(310 iz‘;) l Material_impurities

( 311 (2‘[)

definition

eating_value S[0:2]/ . S\ -
_ re_with_units. other_composition

36(2 Energy_per | Material_composition i impurities S[0:7
F—————

mean_molecular_weight 1 Text |
35(2 | —

measure_with_units.
Molecular_weight

composition_by_element S[0 :7]

impurity_name

Q

element_name

Impurity_name_and_
content
( 39(2))
Element_content impurity [content_percer
element_contenet_percent
REAL
O
ignition_temperature [/ ith unit N
Fluid_chemical_propert measure_with_units.
- —property Temperature
Gas_chemical_property Liquid_chemical_property

Figure G.37 - Graphical notation of the major aspects of the
material_properties UoF schema (figure 3 of 3)
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Item

[ mechanical_products.

(ABS)Material

(RT)name |

material_code

| SO/WD 10303-226(E)

= e - —— QI ---' !
|
I Label !

|

Solid_meteria Fluid_material
solid_type
- e e o - l ——— }-:
L __Solidype |y
Mechanical _product_
fluid_select
fluid_select
N !
L Flud select |
Q
O
Liquid_material
Gas_materia
liquid_type
g gas_type
o — — T ———— }-:
| _Ltiquidtype ] T
| Gas_type

Figure G.38 - Graphical notation of the major aspects of the
materials UoF schema (figure 1 of 1)

361




| SO/WD 10303-226(E)

|
Label |

] i ith ! i
Lo 2% ___J (Rotational_speed_unity § L Jogueunt
nominator_unit
rotational _speed_unit torque_unit
denomijnator_unit
Ratio Rotational_speed Torque
Q Q Q
.......... :----------
1 essu it 11
L Speed it _ L ressure_unit_
speed_unit pressure_unit REAL
measure_value
Speed Pressure
Q Q T
| Text ]
..... —_———
qualifier jr
(ABS)Measure_with_unit
Power Time Mass
mass_unit
power_unit time_unit
......... :----- —_———— :----- —_————
ni 1 Time_uni 1 M ni 1
L Fowerunt _ L__nmeunt__ L Massunit
QO QO
Temperature Energy_per_mass Thermal _conductivity
thermal _conductivity_unit
temperature_unit energy_per_mass_unit
I M T mn | i
Temperature_unit 1 Ener er_mass_unit! | Thermal_conductivity _uni
L Lemperature unit 5 4 Lnergy_ber_mass umit  palaptatyalouythls y_an

Figure G.39 - Graphical notation of the major aspects of the
measure with_units UoF schema (figure 1 of 3)
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......... T
burface tension_uni |

e —— -—— —
surface| tension_unit

| SO/WD 10303-226(E)

| . al
Inertia_moment_unit! §

e

lEIectrlcaJ _current unlt':

electrical_current_unit

-—— e

inertia_moment_unit

Surface_tension

Inertia_moment

Blectrical _current

@) @) @)
S T S T —— T
\  Stress unit 1) | Viscosity_unit 1) 1 Density_unit 1)
-—— e - - ---JJ -—— e - - ----JJ -—— e - - ---JJ
Lﬂ unit viscosity_uni density_unit
Stress Viscosity Density
Q Q Q
Lengthhh Heat_capacity Force
length_unit heat_capacity_unit force_unit
S A R
1 Length_unit 1) |Heat_capacity umt'l | Force unit 1)
—— e - - - - - JJ ---------- J —— e - - - - - JJ
@) O @)
Dilatation Plane_angle Voltage
dilatation_unit plane_angle_unit VZ%
S S Tt [ T
 Dilatation_unit !} | Plane_angle unit !} | Voltage unit 1)
—— e - - - - - JJ —— e - - - - - J e - - - - - JJ

Figure G.40 - Graphical notation of the major aspects of the

measure with_units UoF schema (figure 2 of 3)
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' ---------- ] IRotationa stifness n
Mass fl t 1 ! 21
L Mass flow unit J4 L---unT't----u
mass flow unit rotational _stifness_unit
Mass_flow Rotational_stifness
O Q
:-; -------- r: :-V-I---f-l---:n :rotatlonaJ _damping _.l"
m W_uni
L Freaueny it ) (Il L cosfficlgntunit Ly
frequency_unit volume_flow_unit rotational _damping_coefficient_un
Freguency Volume_flow Rotatlggee:clﬁgaérnntpl ng_
Q Q
O o)
Molecular_weight Specific_fuel_ Linear_damping_
consumption coefficient
molecul ar—‘”i% specific_fuel_consumption_unit linear_damping_coefficient_uni
(Moo nagh || <£ T s ! e
| gnt_y Specific_fud_ y Linear_damping_
G L et ¥ LCONSUMRLOL UNit L1 L cosfficient uniC L1
O O
Energy Linear_stifness
energy_unit linear_stifness_unit
ey 1 i (‘[““f:
I Energy_unit Llnear _stifness_uni
Lol g e IR

Figure G.41 - Graphical notation of the major aspects of the
measure with_units UoF schema (figure 3 of 3)
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Equipment_casing O pr—) Fuel_injector
Valve cage O ——) Crankcase
mechanical_products.
echanical_product_componel
Bearing_dlement O e
nd- Tension_rod
Balance weight  [O
g O ) Crosshead_pin
(ABS)Mechanical_
component
Brake pad O Rudder
Intake_manifold Crankshaft_web Piston Cylinder
(@) @) @) @)
Exhaust_manifold Shaft_brake Connecting_rod Cylinder_liner

Figure G.42 - Graphical notation of the major aspects of the
mechanical_components UoF schema (figure 1 of 1)
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echanical_product_equipme

@ani cal_product_equi pmﬁ.

l

Flexible_coupling

Figure G.43 - Graphical notation of the major aspects of the
mechanical_equipments UoF schema (figure 1 of 1)
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L_ Clutch ype _ 1
clutch_type

@)
(ABS)Mechanical _
aqUi pment O Clutch
(ABS)Shaft_coupling Mechanical_governor Damper
@)
(! Silencer
Fluid_coupling
@)
solid_coupling_type CTTTTTTTTTT m
Solid_coupling SesalS A Oéolid_coupling_typ({:



date_and_time_anomaly_rectified

date_time_schema.

Date and_time

date_and_t

ime_anomaly_happened

date_and_time_anomaly_discovered

| SO/WD 10303-226(E)

Imechanical_product_definitions

\ Definition /

(ABS)Product_anomaly_|
definition

b

l

!

l

(ABS)Anomaly_time_

and_date

(ABS)Anomaly_effect

(ABS)Anomaly_criticality

(ABS)Anomaly_
configuration

(ABS)Anomaly_cause

(RT)defined_for §1:7]

(RT)defined_for 91:7]
(RT)defined_for §1:7]

(RT)defined_for §1:7]

mechani (I:?(Ja_nproducts. =0 (ABS)Product_anomaly

(RT)defined_for §1:7]

L

related_mechanical _products §[1:7]

Design_anomaly

Operation_anomaly

mechanical _products.
Mechanical_product,

operation_anomaly_type

design_anomaly_type

cause_descriptor

QO

Figure G.44 - Graphical notation of the major aspects of the
mechanical_product_anomalies UoF schema (figure 1 of 1)
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mechanical_products. \
Mechanical_product_relati onshiy

N

external_referenc

Document

>

| |
| Product_connection_
: type :

documentation S[0:7]

mechanical _products.\
Mechanical _producy

connecting_components J0:7]

Product_connection

| (ABS)Mechanical _product_

connector_components S[0:7]

(@)

connection

Structural_connection

(RT)* connection_type

i T
iStructural_connection_I
L____bpe ___

O

—

Mechanical_connection

Piping_connection

(RT)* connection_type

oo an an en an 3 an en e e e '—'
:l\/lechanicaJ_connection N
Lo tvPe____ !

(RT)* connection_type

(RT)* connection_type

Electrical_connection

Electrical_connection| :

L __type____D

Figure G.45 - Graphical notation of the major aspects of the
mechanical_product_connections UoF schema (figure 1 of 1)
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[ date time schema.
\ Date and time |/

| SO/WD 10303-226(E)

(ABS)Engineering_analysis |

(RT)*defined_for §1:7]

definition
date_and_time T
1,7 (2
(ABS)Operationa_ | (ABS)Functional _
characteristic characteristic
P ——————— -.-i
| Design_stage |1
o o o o g - -d
? design_stage
| o
* ok ) (ABS)Design
(RT)*defined_for §1:7] characteristic

[ mechanical_products.
\Mechanical_product /

Figure G.46 - Graphical notation of the major aspects of the
mechanical _product_definitions UoF schema (figure 1 of 3)
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| SO/WD 10303-226(E)

1 description
| ___ Tet S
"'(?"'O"" I I N
name e — I Definition_relationship
reason i
definition_relationships S[0:7] (?
I
version_identifier context_item . i
prT T - Revision = O (ABS)Definable_object
i Qe 1
L Label ! members S[1:7] defined_for S[1:7]
C? version_identifier (INV)definitions S[0:7] definition_one

4 17 —
(ABS)Engineering_analysi 3_\ definition_two
e definition / é 38

14 (ABS)Product_ !

{ (aBS)Fuctiona_ ) (ABS)Definition A_requir <

h isti 36
—( (ABS)Mechanical _product_
general characteristic j

Manufacturing_ (Oommm—

characteristic description
!
1
. o o)
manufacturing_process_description !
1
i Phvs - 35
| L (ABS)Physical_definition Product_
ety , i material
—_——
L] REAL
Q===0
| (DER)weight
!
|
| (ABS)Geometric_ / AN )
| definition part42_resources. e oGy Mass weight_inertia
clearances| N Cartesian_point / - -
mass |
tolerances 31
1°65] Inertia_
O / N moment
measure_with_units.

(ABS)Overal_dimension Mass

overall_height

overall_length

]
measure_with_units.
Lengthhh

(RT)*defined_for §[1:7]

overall_breadth

Tolerance

(RT)*defined_for §[1:7)]

(RT)*defined_for

(RT)*defined_for §[1:7)] 50 (3)
(mechﬁnical aJ_prodéljcts.}
Mechanical _product . )
(RT)defined_for S[1:7] @
23(3

Figure G.47 - Graphical notation of the major aspects of the
mechanical _product_definitions UoF schema (figure 2 of 3)
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| SO/WD 10303-226(E)

tasks.
Test_task

time_and_events. external_references.
Approval_event \ Document /

design_approval S[0:7] |

tests S[0:7]

standards_rules regulations S[0:7]

reports_required S[0:7]

certificates S[0:7]

(ABS)Product_

statutory_requirements S[0:7]

QA_requirement
7 |

survey_inspections S[0:7]

38(2)

36(2) 3 CYABS)Mechanical_product_

general_characteristic

tasks. \

Survey_inspection_task

materials.
Solid_materia

material_details

Product_material

inertia

-----

measure_with_units.
Inertia_moment

2,2
Mechanical_produc

23 N

Mechanical product

Figure G.48 - Graphical notation of the major aspects of the
mechanical _product_definitions UoF schema (figure 3 of 3)
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| SO/WD 10303-226(E)

(echanica] Joroduct_definitiQ

K Design_characteristic /

_Equipment_
design_characteristic

mechanical_products.
Mechanical_product

(RT)defined_for §[1

]

r

(ABS)Mechanical _
product_equipment

L__o__o__zj__l

(RT)defined_for §[1: ;]

(ABS)Equipment_
general_characteristic

identifier_specifier

licensor

part41_resources.
Organization

Licence detall

Q

licence_number

Label |

c(mfiguration_defi nitions.
\Product_i dentification

53

licence_details

category_code

acquisition_code

tag_number

(RT)defined_for §[1:7]

(ABS)Equipment_

alternative_names §0:7]

identifiers §0:7]

identification

equipment_change_history

type_of_duty

date_of _manufacture

date_placed_in_service

echanical_product_definition
Mechanical_product_
general_characteristic

date_time_schema.
\ Cdendar_date |/

Q
model_and_nameplate_data
General_identifier T
1
@)
identifier Model and

nameplate_data

model_typg

model_number

nameplate_data

place_of_manufacture

part41_resources.
\ Address /

Figure G.49 - Graphical notation of the major aspects of the
mechanical _product_equipments UoF schema (figure 1 of 1)
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emissions_units

particul ates

REAL

nitrogen_oxides

177

unburned_hydrocarbon

smoke

sulphur_oxides

Exhaust_emission

outdoor_indoor

heating_conditions ?

| SO/WD 10303-226(E)

L Outdoor_indoor

r
[N
11

——

ro————————-- T

1 . -
1Heating_conditions

e g———— —_

Equipment_
location_condition

13(2

J

Fluid_flow_data

fluid_pressure

12(2

flowrate

measure_with_units.
Plane_angle

fluid_temperature

measure_with_units.
Pressure

cylinder_pressure

crank_angle

measure_with_units.
N Mass_flow 1

measure_with_units.
Temperature

cylinder_temperature

Cylinder_dynamic_

data

Figure G.50 - Graphical notation of the major aspects of the
mechanical _product_properties UoF schema (figure 1 of 3)
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| SO/WD 10303-226(E)

measure_with_units.
Torque

measure_with_units.
Rotational _speed

torque

rotational _speed [ a5

power_point_qualifier

Power

measure_with_units. (DER)power

Equipment_
ocation _condition

( 14 I (ABS)Mechanical_
|

product_property

Mechanical_power_
transmission_data

( 13 )
Exhaust_emission

35
achinery_overall_

(ABSM
operational_data

4 36
Equipment_operati on_)
e

status

37
(ABS)Machinery_

Mechanical _product

materials.
fluid_select

ambient_fluid

Product_environment

description

other_conditions

\_ performance data

@)
Ambient_ O
condition

ambient_temperature

measure_with_units.
Temperature

ambient_pressure

measure_with_units.
Pressure

Figure G.51 - Graphical notation of the major aspects of the
mechanical _product_properties UoF schema (figure 2 of 3)
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g €

36(2)

37(2

accumulated_shaft_energy

Energy

measure_with_units.

(ABS)Machinery_overal |
operational_data

operati

on_counter

accumul ated_operation_counter

)

Counter

21

Ambient_
condition

Equipment_operation_
status

counter_value o

operation_status

[ measure_with_units.

Power

power

O

ambient_condition

(ABS)Machinery_

| SO/WD 10303-226(E)

INTEGER

| i M

|
L

Operation_status

efficiency o

performance_data

rotational _speed

measure_with_units.
Rotational _speed

REAL

h
41

Figure G.52 - Graphical notation of the major aspects of the
mechanical _product_properties UoF schema (figure 3 of 3)
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| SO/WD 10303-226(E)

part42_resources.
Solid_model

shape_solid S[0:7]

(RT)defined_for S[1:7]

mechanical_products.
Mechanical_product

ABS)Mechanical_product_
shape_representation

(RT)defined_for S[1:7]

(echani cal_product_defi niti%
Geonetric_definition /

part42_resources.
Geonetric_representation_it

drawing S[0:7]

ABS)Mechanical_product
representation

external_reference_

shape_representation §0:7]

shape_representation_type

plib_shape_
representation §0:7]

Axis2_placement

)

External_shape

CJABS)Mechanical _product_

drawing

|m——————————
Bhape_representati onlr:

————d1

| Drawing_type '}

CAD_system_details

representation

axis2_placement

Plib_defined_shape
representation

CAD_system_detailg

external _reference_drawing S[0:7]

drawing_type
Q
BExternal_drawing
Q

library_element

fpart_l i brary_referenca

\@wy_d ement_referenc

CAD_system

version_number

external _references.
\ Document /

Figure G.53 - Graphical notation of the major aspects of the
mechanical_product_representations UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

éhanical _product_definiti@

Definition /

r

( 23 0
(ABS)Product_structure | \_Product_assehlage /
definition 4 24 2

Ship_space | ot I

..... fl
T place_by_ship_space orientation ?

ship_space_name
(ABS)Product_placemen
{ ..... l .... r place_by_ship_side
i |
L Ship_space name ;| - Q
L Ship_side 11
place_by_coordinate Product_participation

product_is_part_of S[0:1]

ocal_co_ordinate_systems)
\lﬁal _co_ordinate_systel

(RT)defined_for S§[1:7]

(RT)defined_for S[1:7]

O

ABS)Product_compositi

o

(RT)defined_for S[1:7]

composed_of S[1:7]

mechanical_products. 11(2
Mechanical_produc '

Figure G.54- Graphical notation of the major aspects of the
mechanical _product_structures UoF schema (figure 1 of 2)
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| SO/WD 10303-226(E)

(2313
(24(1)3

(RT)defined_for S[1:7]

@)

IABS)Product_connectivity

mechanical _products.
Mechanical _product_relati onshiy

assembled_items_relationships S[0:7]

product_connectivity_specifications S[0:7]

@)

Product_assemblage

method_of_assembly S[0:7]

product_connections S[0:7]

external_references.
Document_reference,

1,2
Mechanical_product \
néhani cal_product_connection 3
\ Product_connection /
11 ~N (RT)defined_for S[1:7]
Mechanical_product

378

Figure G.55 - Graphical notation of the major aspects of the
mechanical_product_structures UoF schema (figure 2 of 2)



| SO/WD 10303-226(E)

|
mechanical_products.
Mechanical _product

-

mechanical_product_structures|

Manoeuvring_system

A r
IPiping_system_ty pei'

piping_system_type

\ Product_composition ]
(ABS)Machinery_piping_|
system
Q
RT)defined_for S[1:7 : ( 21
System composition (RT)defined for {17 ~l(ABS)Mechanical_systen _
22
23
\ Pum ropul
éhanical _product_definitions
Design_characteristic ; Control_and_
/ Electrical_system monitoring_system Azimith thriid
O O
type_of type_of
Mechanical_transmission| Steam_generation_systen
system
Q type_of type_of
|“Q‘ - -Q--I
| Text |
e |

ABS)Mechanical_system|
design_characteristic

(RT)defined_for S[1:7]

(RT)defined_for §[1:7]

3

Mechanical_transmission_
system design_characteristi

overall_efficiency_at_design

overall_gear_ralio | \1 echanjcal_transmission_

system general _characteristic
O

ma>|<i mum_rotational _speed

O REAL

maximum_transmitable_torque

measure_with_units.
Torque

measu i ; hanical_product_definition
Rota;%,\:gthgp%r;é& ( Mechanical _product_ }
- general _characteristic

Figure G.56 - Graphical notation of the major aspects of the
mechanical_product_systems UoF schema (figure 1 of 2)
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| SO/WD 10303-226(E)

/ mechanical_product_definitions. )
stic,

%echanical _product_general _characteri

r
| Propulsion_ -:

| _ system type — 14
propulsion_system_type ABS)Mechanical_system

fm————————— general_characteristic

| Propulsor_ r:
| _auan -1
part42_resources.
Propulsion_system Cartesian_point

o) propulsor_arrangement

(RT)defined for 17 | propulsion_system
@ general_characteristic

running_with_reduced_no_of_engines

propulsor_shaft_location_on_sHip

no_of_engines_per_propeller

no_of_engines_per_shaft propulsor_shaft_inclination

] !

INTEGER STRING

e \\/ater_jet_propul sor

e PUMP_j€t_propulsor

O| Azimuth_thruster

Figure G.57 - Graphical notation of the major aspects of the
mechanical_product_systems UoF schema (figure 2 of 2)
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external_references.
Document_reference

documentation S[0:7]

éhani cal_product_defi niti@

\ Definable_object )

| SO/WD 10303-226(E)

(ABS)Item_structure

L

(ABS)Item_relationship

ships.
Ship

-

mechanical_product_structures)

\ Product_participation /

part_of

Mechanical_product

r

(ABS)Mechanical_
product_component

items S[1:7] item_relationships S[0:7]
Q i '
5 item_two
(ABS)Item 0 item_one
| name
description
description e ——
1
identifier r-é-- --Q--|
Q ! Text !
T ) S====rys=== !
| Label | :l
L - ——— description
=0 i
i | functional_criticality
1
i function_code
function_name
|
Product_function
*ship_context
product_function S[0:7] Cﬁ
o |

O——
O—— O
(RT)item_one
; (ABS)Mechanical_product
(RT)item_two relationship

Figure G.58 - Graphical notation of the major aspects of the
mechanical_products UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

Pressure_vessel

Valve

T i i
|

valve_type

(ABS)Piping_equipment

hanical_product_equipmentd.
echanical_product_equipmel

! !

ABS)Electrica_equipment

(ABS)Control _equi pmem‘

! ] I ]

Switch_board Motor_starter Analyser Signal_conditioner

(O]
(O]

Actuator
Transformer

analyser_type

actuator_type
transformer_type

Figure G.59 - Graphical notation of the major aspects of the
other_equipments UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

(m—————————
| Starting_system r:

I 1

—_——d

starting_system_type

O mechanical_product_systens. ju——) i
Rudder_system Mechanical sysiem Starting_system
(ABS)Condition_ Data logging_
monitoring_system system Alarm_system Safety_system
Q @) Q O
Exhaust_gas Eletrical_ Steering_ :
treatment_system transmission_system control_mechanism Steering_system
O
Oil_mist_

detection_system

Figure G.60 - Graphical notation of the major aspects of the

other_systems UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

description
! Text o

----------- -
descriptionﬁ

responsible_organizations S[1:7]

Organization O

name
id
the_organization
Person_and_organization
Organizational_project
the_person
Person
| *|ast_name
suffix_titles L[1:7] name
prefix_titles L[1:7]
i
1
middle_names L[1:7] i
o
*first_name P
: |
FLQQ0000
! Label :
OODUOOOUQOOU e street
! !
P i *street_number
P *postal_box
| i i *town
1 1.
| i *region
1
1
[

*postal_cade

*telephone _oumber.

*electronic_mail_address

*telex_number

*facsimile_number

* country.

*internal _location

Address

Figure G.61 - Graphical notation of the major aspects of the
part4l resources UoF schema (figurel of 1)
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| SO/WD 10303-226(E)

Geometric_representation_
item

d 1

Direction

Cartesian_point

*direction_ratios L[2:3]

coordinates L[1:3] g

REAL

measure_with_units.
Lengthhh Solid_model

Figure G.62 - Graphical notation of the major aspects of the
part42_resources UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

(echani cal_product_definiti %

/mechani caJ_products)

property_and_property_value S[1:7] Cf

Grouped_property

group properties §0:7]

Definition / Q/I echanical_product
(RT)defined_for §1:7] e Plib mechanical
Plib_definition “product
mechanical_product e
|

(L L Te

e e e - - - -
code ?
Library_class_identifier :
version
(ABS)BSU
class_identifier
Supplier_BSU Property_BSU
@)
Library_element delivered_by —-ame_scope
reference I
O O
class bsu
—0 Class BSU
property_value_pairs §1:7]
property_bsu
property_and_property_value S[0:7]
grouped_properties S[0:7] g
; 21
Library_property property_value '

and_property_value Propesrggc\{al ue_

Figure G.63 - Graphical notation of the major aspects of the
part_library references UoF schema (figure 1 of 2)
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-

the value

The_value

: T Property_value_

@)

Q

0

values L[1:7]

Value list

Integer_value

Binary_value

String_value

Real_value

Logical_value

| SO/WD 10303-226(E)

Boolean_value

Number_value

the_value
— O INTEGER
the value
——0 BINARY
the value
— O STRING
the value
—— O REAL
the_value
— LOGICAL
the value
———— O BOOLEAN
the value
—— O NUMBER

Figure G.64 - Graphical notation of the major aspects of the
part_library references UoF schema (figure 2 of 2)
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| SO/WD 10303-226(E)

mechanical_products.
echanical_product_component

mechanical_product_propel
Fluid_flow_data

design_points S[0:7]

Piping_component_
design_characteristic

operating_points §0:7]

Piping_component_

operational _characteristiq

Bxpansion_joint

defined_for
- defined_for
(ABS)Piping_component/O
Pipe Tunnel
@) @)
Duct Fitting
the_type
the_type the_type
the_type
i the_type
00000,
|
] Text :
e e - - - - - -

388

Figure G.65 - Graphical notation of the major aspects of the
piping_components UoF schema (figure 1 of 1)



| SO/WD 10303-226(E)

(echanical _product_equipmentg.

echanical_product_equipme L m
& P —eaup : Filter_type ':
e ———— L
filter_type

(ABS)Process_equipmen O Filter

|
l l l l

Ejector Condenser De_aerator De oiler

Figure G.66 - Graphical notation of the major aspects of the
process_equipments UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

machineries.
Machinery

(ABS)Process_machinery

]

Agitator

390

O

Separator

Centrifuge

]

Homogeniser

Purifier

Figure G.67 - Graphical notation of the major aspects of the
process_machineries UoF schema (figure 1 of 1)
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(RT)defined_for S[1:7] |

generic_components.
Generic_component

[ generic_equipments.
N\ Generic_equipment /

| SO/WD 10303-226(E)

fmechanical_products.
NMechanical_product /

Q|

Ll

(RT)defined_for S[1:

[ external_references.

Part_select

(RT)defined_for S[1:7]

OO0 —

9

mechanical _components)

echanical_product_compone

@anical_product_defi nit
Definition

i‘%

(R

T)defined_for S[1:7] r’

NDocument_reference /
(ABS)Procurement_
definition
certificates S[0:7] (RT)defined_for §[1:7]
O O
Delivery_definition Order_definition Price_definition Stock_definition
s s
| | quantity_in_stock
| current_prics J
[ i . quantify_max_recommended_stock
isupplierss[o:?] ] . i last_price
----- unit_per_order_unit !
@) @) quantity_min_recommended)| stock
wpplie'z_r§_§[_()_:’._)]_ Price_and_date Q g
i order_unit - =
i R INTEGER
| |
quantity ldelivered i consurnption_level i
i o
| b REAL
| i ! price
-RQ. O ___
part41_resources. | Text | price_value
(erson_and_organi zation LT T ENE Y+ .
datg
| Price
!
date .
Delivery [T ] date_time_schema. currency_type
y Calendar_date
quantity - == -===r
| Currency_type 1
LTI YR 1
REAL

Figure G.68 - Graphical notation of the major aspects of the
procurement_definitions UoF schema (figure 1 of 1)

391




| SO/WD 10303-226(E)

%nal_resourc&_requi remen\tg.

Fluid_material_requi remery

cechani cal_product_connecti
Piping_connection

O@

fluid_flow_data

(RT)defined [for §1:7]

hanical_product_definitiong]
Definition

Piping_connection_
general_characteristic

hanical_product_connection
echanical_product_connecti

)

5. (RT)defined_for §1:7]

BS)Product_connectiol
general_characteristic

Q

Q

Structural_connection_
general_characteristic

Mechanical_connection_|
general_characteristic

(RT)defined_for §1:7]

\ Structural_connection

cechanicaj _product_connectio@

power_transmission_data

(RT)defined_for §1:7]

Electrical_connection_
general_characteristic

/

mechanical_product_connections.
\ Mechanical_connection

N

,&hanica] _product _propertig
Mechanical_power_
transmission_data /

xternal _resources_requirement
Electrical_requirement

electric_flow_data

@hanica] _product_connections.
\ Electrical_connection

(RT)defined_for §1:7]

Figure G.69 - Graphical notation of the major aspects of the
product_connection_general characteristics UoF schema (figure 1 of 1)
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| SO/WD 10303-226(E)

énfi guration_definiti on}

Product_context

-

onfiguration_definitions.
Product_status /

~|

/mechani cal_product_equipmel

nts.
@ui pment_general_characteri s@

)_Stal

-

machineries.

\Dri ving_machi nery)

driving_machinery

r
| Pump_type by_ |
L flow_directiqn_ 11

pump_type_by_flow_direction

drive_method

] " |
| Drive ethod |

working_fluid

[
pump_priming_arrangement CP

lubrication_method

starting_conditions

parallel_operation_requirements

!

Pump_context

Pump_
general_characteristic

:

22

other_permissible_working_fluids §0:7]

meterials.
\ Liquid_material /

N
w

Pum

N
[6)]

overall_dimension

Pump

]

3

:

Pump_connectivity

éhani cal_product_definiti

\ Overall_dimension /

\

ons Pump_placement

mechanical_product_structures
Product_connectivity

location_conditions

- o

mechanical_product_structures)

\ Product_placement /

6hanica] yroduct_proper@

Equipment_|ocation_condi t@l

Figure G.70 - Graphical notation of the major aspects of the
pumps UoF schema (figure 1 of 3)
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| SO/WD 10303-226(E)

éhanical _product_representalio}

Q/I echanical_product_drawing

hanical_product_definition:
Mass _weight_inertia

Pump_status

Pump_drawing

machineries.
\ Rotating_machinery /

mass_weight_inertia

Pump

(RT)defined_for §[1:7]

(RT)defined_for §[1:7]

(RT)defined_for §[1.7]

(24 (1) )

(RT)defined_for §[1:7]

(RT)defined_for §[1.7]

(RT)defined_for §[1.:7]

22(1

(RT)defined_for §[1:7]

Pump

( 2,3%1&)

(RT)defined_for §[1.7]

il

( 2,5&1;)

(RT)defined_for §[1.7]

(261))

(RT)defined_for §[1:7]

(RT)defined_for §[1.7]

(RT)defined_for §[1:7]

mechanical _product_equipments.
Equipment_identification /

Pump_
identification corzgggpﬁ on
\ / machineries.

%achi nery_composii

)

Pump_
operational _characteristig

38
Pump_operational _

perrormance aala

C

)

!

Pump_
overall_operational_data|

il

hanical_product_properti
Machinery_overall_
operational _data

@hanica] _product_definiti%
Qperati onal_characteristi c

Figure G.71 - Graphical notation of the major aspects of the
pumps UoF schema (figure 2 of 3)
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mechineries.
\@hi nery_desi gn_character@:

capacity_allowable_minimum

\ measure_with_units.
N\ Volume flow 4

capacity_allowable_maximum

Pu

number_of_stages
1

. m_
design_characteristic o)

INTEGER

design_performance_data S[0:7]

capacity

| SO/WD 10303-226(E)

measure_with_units.
Temperature
measure_with_units.
Lengthhh
inlet_temperature

pressure_ratio

!

net_positive_suction_head

operational _performance_data §0:7]

Pu

mp_
performance_data O_l_&hanicaj_product_propertié

REAL O
Pump_
Oloperational_performance |

data

Machinery_performance data
\Machinery_p -0

cooling_water_data S[0:7]

working_fluid_data S[0:7]

lube_oil_data §0:7]

@hanica] _product_propertié

\ Fluid_flow_data /

Figure G.72 - Graphical notation of the major aspects of the
pumps UoF schema (figure 3 of 3)
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Engi neering_analysis_definition

REAL

/mechani cal_product_definiti o@ Cnechani ca _products.\

M echanical_product/

(DER)mean_failure_rate

(RT)defined_for S[1:7]

reliability l

Reliability
characteristic

® ABS)RAM_characteristi

product_condition_of_use |

REAL

availablility

O

T maintai nability

related_maintenance_action

o)
Maintainability
characteristic

Availability
characteristic

[ maintenance_tasks.
\ Maintenance task /

(DER)duration_of_up_time

mean_logistic_delay

(DER)duration_of_down_time

total_duration

related_time_data §0:7]

mean_time_to_repair

mean_maintenance_man_hour

related_time_data §0:7]
mean_time_to_failure

mean_time_between_failure

mean_operating_time_between_failure \ Time

measure_with_units.

396

Figure G.73 - Graphical notation of the major aspects of the
RAM _characteristics UoF schema (figure1 of 1)
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echanical_product_componept
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N

/measure_wi th_units.
Speed

rotational _speed

(@)
(ABS)Rotati defined for Rotati t
O otating_ O otating_component_
Gear_stage component operational _characteristig
Shaft Crank_shaft Camshaft Gear_whesel
O O O O
Flywheel Impeller Turning_gear Bearing
the_type
the_type
the_type the_type bearing_typq
the_type <£ £L the_type
the_type T -é-l
Or Text !
Esssssssss : | Bearing type 0
| .
_Beang ype 11

Figure G.74 - Graphical notation of the major aspects of the
rotating_components UoF schema (figure 1 of 1)
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/mechani cal_product_equi pmeng

@ui pment_general_characteristic

ani guration_definitions.

Product_status

210
Screw_propeller_

------ =
Q
type_of_construction

Screw_propeller_
genera_characteristic

propeller_type by design_configuration

: Propeller_type by :
Ld&si gn_configuration |

: Propeller_type by :
! blade outline 1

propeller_type_by_pitch

aniguration_definitions. O Screw_propeller_
Product_context context
P ——————— -
1 1
| Text |
L m— e —)
pitch_control_mechanism_description |
fit_of_hub_to_shaft
special_features 26
hub_type
| Gaep
23
28
Screw_propeller_
placement
mfechanicaJ JJroduct_structuQ Screw._propeller
N\ Product_placement ) idenfification

: Propeller_type :
! by_pitch 1

propeller_type by_duct

! by_duct

il

mechanical_product_equipments.
Equipment_identification

Figure G.75 - Graphical notation of the major aspects of the
screw_propellers UoF schema (figure 1 of 3)
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Gmm cal _product_representali&

Mechanical_product_drawi ngy

Gchani cal _product_structur\es.

Product_connectivity /

O
Screw_propeller_ Screw_propeller_ mechineries. \

status drawing Rotating_machi nery/

Screw_propeller_
connectivity

(RT)defined_for §[1.7]

(RT)defined_for §[1:7]

(RT)defined_for §[1.7]

@ (RT)defined_for §[1:7]
: (RT)defined_for S[1:7]
< 1,1 ) propeller_type @
| ®)

RT)defined for §[1:7 RT)defined for §[1:7
&N (RT)defined for 517 O Screw propdler [0 DI M (5@3)

(RT)defined_for §[1.7] (? T

271
(RT)defined_for §[1:7]

RT)defined for S[1:7 2,2 (3)
28(1) (RT) _for §1.7] (€)
(RT)defined_for S[1:7] (RT)defined_for 517
INTEGER Screw_propeller_
operational _characteristig
number_of_blades ?
I
Screw_propeller_ \
composition mechanical_product_definitions. : L
Operational _characteristic / Screw_propeller_
operational_performance |
data

/ mechineries.
%achi nery_composition

operational_performance_data §0:7]

design_performance_data §0:7]

i 293

machineries. )ﬁ) SCI'EN_prOpe”er_ piICh
dat

Machinery_performance performance_data

REAL

Figure G.76 - Graphical notation of the major aspects of the
screw_propellers UoF schema (figure 2 of 3)
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hanical_product_definit
Mass_weight_inertia

io}

inertia_in_water

Inertia_moment

reee o

measure_with_units.

Screw_propeller_
mass_weight_inertia

weight_including_water

measure_with_units.

Force

-

anical_product_definition
Overal_dimension

measure_with_units.
Plane_angle

rake_angle

Screw_propeller_
design_characteristic

29
Screw_propeller_

skew_angle

Screw_propeller_
overall_dimension

nominal_design_pitch_diameter_ratio

hub_to_diameter_ratio

mean_pitch_diameter_ratio

expanded_surface_area ratio

immersion_in_balast_condition

immersion_i

in_loaded_condition

blade_thickness_at_centreline S[0:7]

tip_clearance_to_hull

maximum_diameter

shaft_height

max_ahead_pitch

max_astern_pitch

Gechani cal_product_equi pments\.

Equipment_design_characteri sty

measure_with_units.
Ratio

measure_with_units.

\ Lengthhh /

Figure G.77 - Graphical notation of the major aspects of the

screw_propellers UoF schema (figure 3 of 3)
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echanical_product_structures.

\

(echanica] _product_definiti@

\ Mass weight_inertia / e
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machineries.
\ Rotating_machinery /

Product_placement /
""" N
] Text |
Py Py |
bearing_positions
[ Shaft_placement

(RT)defined_for §[1:7]

(RT)defined_for §1.7]

Shaft_
mass_weight_inertia

(echanical _product_representat%—o

Q/I echanical_product_drawing

configuration_definitions.
Product_ identification | e

shaft_type

Shaft_identification

Shaft_drawing

(RT)defined_for §[1:

(RT)defined_for §[1:7]

k

Shaft

Shaft

/mechani cal_product_equipments.
@ui pment_general_characteristic

general_characteristic

(RT)defined_for §[1:7]

0—(12(9)
O—11)

00 00
L.

(RT)defined_for §[1:7]

Shaft_
overall_dimension
Q
liner_thickness
external _diameter
internal_diameter

measure_with_units.
Lengthhh

(echanica] _product_definiti

\ Overall_dimension /

\

ons]

Figure G.78 - Graphical notation of the major aspects of the
shafts UoF schema (figure 1 of 2)
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measure_with_units.
Force

/mechani cal_product_definiti 09 mechanical_product_properti &)

echanical_power_transmission_dat

Operational _characteristic

operational_shaft_performance_data

design_shaft_performance_data_nominal

design_shaft_performance_data_max|

imum|

operational_characteristiq

Shaft

Shaft

design_characteristic
1,2 (RT)defined_for S[1:7] machineries. \
\@hi nery_design_characteristjf
11 (RT)defined_for S[1:7]
14 (RT)defined_for §[1:7]
o ]
Shaft_connectivity (—/ hani Cal_prOdUCt_S_tr_UCtureS
Product_connectivity
15 (RT)defined_for S[1:7]
13 defined_for §[1:7]
h |
frechar e
Vibration_characteristic Shaft_composition — [Ome—mechanical_product_structures
\ Product_composition )

vibration_analysis_parameterg

axial_vibration_properties

torsional_vibration_properties l

Vibration_properties

damping_coefficient

stifness

—

/ measure_with_units. measure_with_units.

@Iional_damping_coefficie \ Rotational_stifness /

Figure G.79 - Graphical notation of the major aspects of the
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anical_product_definitions
Definition

port_name
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part41_resources.
\ Organization  /

mechanical _products.

Item
shipyard_name
Ship_voyage Sea Sea_port Restricted_water Shipyard
(@) (@)
at_shipyard S[0:7]
at_restricted_water §0:7] shipyard
at_sea §[0:7] sea restricted_water
sea_port
Ship_at_shipyard
Ship_at_sea —|
del
¥ . . delay
measure_with_units.
voyage delays Time
at_port §0:7] @)
é delay Ship_at_
delay restricted_water

Ship_at_port

schedule_at_port

schedule_at_sea

schedule_at_restricted_water

voyage_schedule

(RT)defined_for §1:7]

time_and_events.
Time_schedule

schedule at shipyard

ships.
Ship

Figure G.80 - Graphical notation of the major aspects of the
ship_voyages UoF schema (figure 1 of 1)
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L S
JoNel C? flag_state

ship_identification

cal_sign

ship_type_description

port_of_registration

O

Ship_designation

ship_owner

ship_operator

ship_classifier

[ part41_resources.
\ Organization /

date_placed_in_service

[ date time_schema.
\ Caendar_date /

152

measure_with_units.
Mass

moulded_breadth

design_deadweight block_coefficient

()
Ratio

Principal_characteristics

T--"=77

O

gross_tonnage

len

gth_between_perpendiculars

moulded_depth

design_draught

min_draught_at_FP

max_draught_at_FP

min_draught_at_AP

max_draught_at_AP

[ measure_with_units.
\ Lengthhh /

stern_overhang
stem_overhang @

hanical_product_definit
Overal_dimension

IO}_‘O Ship_overall_dimension

(RT)defined_for S[l:?
hip

(RT)defined_for S[1:7] 23

\_ Shir

Figure G.81 - Graphical notation of the major aspects of the
ships UoF schema (figure 1 of 2)
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hanical_product_definitions
Definition

4

16

measure_with_units.

Ratio

(ABS)Ship_general _
characteristic
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block_coefficient_class

|

(CT) N —

(DER)froude_number

Ship_operation_
characteristic

ship_operation_mode

: Ship_operation_ |:
Le——de_—_11

Class_parameters

scantlings_draught

length_class

length_solas

measure_with_units.
Lengthhh

(RT)defined_for S[1:7]

(RT)defined_for §[1:7]

design_speed_ahead

design_speed_astern

measure_with_units.
\ Speed /

mechanical_products.
Item

(RT)defined_for S[1:7]

O

Shipyard_designation

21(1

23(1

(RT)defined_for S[1:7]

-——=m

part41_resources.
\ Organization |

shipyard_project_name

O

ship_type

Figure G.82 - Graphical notation of the major aspects of the

ships UoF schema (figure 2 of 2)
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external_references. results_as_report {07 6hanlcajﬁpéf?giliicc§ﬁden mnﬁ
Document_reference

[ o———————————
| |
| Text |
- R
procedure_description| (RT)defined for S[1:7
task_procedures S[0:7] results_in_summary .‘Eg.
|
(ABS)Task_procedure (ABS)Task_definition
(ABS)Task_result

29
time_and_events. T /

N\ Time schedule / l

(ABS)Task_schedule

@)
AB asK_ COS
mechanical _products.\ (ABS)Task_resource
Mechanical _product/
O task_schedule_constraint
tools_list S[0:7] © Task_ . task_interval if 22 )
spard parts_list S[0:7] planning_characteristic task_alt_interval |
required_man_hour i
task_duration ('1
(ABS)Spare_part (ABS)Tool 1l [T=="-=""73
ot | [rask_interval_select

(ABS)Human_resource

24
Non_periodic_
task_interval

man_time

personnel S[0:7]

measure_with_units.

\ Time /
part41_resources.
Person

| description
o |___Tet O

—— e e = ——— 4
(ABS)Task_other task_other_resources ﬁf
resource

Figure G.83 - Graphical notation of the major aspects of the
task_definitions UoF schema (figure 1 of 2)
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tasks.

\ Task / measure_with_units.
Time

composed_of §1:7] time_to_task

task_is_part_of |Og|$|C_de|ay S[O')] : ___________ -I-i

—| 1 Task_status :

e ———— L

L . . task_status
Task_participation Task_composition (ABS)Task_time
g e e 1]
29(1) L_IESL‘:'E’DC_&H‘_’”__-J

( 2,8i1i> i

2,6(1) O|(ABS)Task_configuratior]

(2713 O  (ABS)Task_cost

task_cost_details

(T task_reason
(m———— é -3 task_request_details

e - g, - ————— I
T task_authorisation

request_description task_approval

1 L abel O———————  Task_request_detail Task_approval

2,3(1 Q )
task_authority

\

L échanica] _product_properti\es. /time_and_events. part41_resources.
Non_periodic_ \ Counter / Qpprova]_event/ Organization

task_interval

non_periodic_interval_type

I

= I Non_periodic_ ::
—dnterval type__Li

Figure G.84 - Graphical notation of the major aspects of the
task_definitions UoF schema (figure 2 of 2)
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P

[tem

/ﬁ T} |§““.““.“T1'
mechanical_products. I Test type 1Survey_inspection i |

(ABS)Test_task

(ABS)Survey
inspection_task

408

Task
@] @) (! (!
(ABS)Analysis task (ABS)Design_task
(ABS)Operation_task
type_of_task
type_of_task
related_task
type_of_task
this_task
description —== --Q--Q--':
e Ol
i L___1&¢____1
Task_relationship ~ [~—=-—=-—------- -

|m== T Q -===T
| Magjor_aspect_ |
| _of relationshin. !

major_aspect_of_relationship

Figure G.85 - Graphical notation of the major aspects of the

tasks UoF schema (figure 1 of 1)



approval_status

Approval_event

date_time_schema.
Caendar_date

start_date

end_date
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part4l_resources. \
Person_and_organi zatioy

(ABS)Genera_event

(ABS)Time_period

duration

measure_with_units.
Time Time_schedule

caused_by
Caused when date_time_schema.
Date_and_time
description
!
1
1
|
RSN o

Figure G.86 - Graphical notation of the major aspects of the
time_and_events UoF schema (figurel of 1)
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Annex H
(informative)

AIM EXPRESS-G

To be completed at a later date.
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Annex J
(informative)

AIM EXPRESS listing

To be completed at a later date.
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Annex K
(informative)
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Annex L
(informative)
Technical discussion

L.1 Introduction

This annex has been prepared in order to provide the general and introductory information on
technical methodology adopted within this part of SO 10303. This annex describes the following:

1. An introduction to STEP and ship product related Application Protocols with special
reference to Part 226 on Ship Mechanical Systems.

2. Concepts common to al ship product Application Protocols, including type
hierarchies related to concept of item, definitions and association of definitions to
item.

3. Architecture of AP226 data model including the AP226 data planning model and
description of how the full scope of AP226 is embodied in the data model.

The expected audience of this annex are those who intend to either review this part of 1SO 10303 or
subsequently use and implement this standard.

L.2 STEP and Ship Application Protocols

L.2.1 What is Step?

The STEP initiative was officialy begun in 1984 as a means of facilitating concurrent engineering
within the manufacturing industry. STEP is the widely used name for 1SO 10303 - Product Data
Representation and Exchange and is being developed under the guidance of the ISO Technical Sub-
Committee TC184/SCA4.

The am of STEP, the STandard for the Exchange of Product model data, is the complete and
unambiguous representation of a product such as a ship, a car, or an airplane, throughout its lifetime,
in a computer interpretable neutral format. As such, the STEP initiative is directed towards enabling a
product to be consistently represented from the requirement definition stage of its life, through the
conceptual design, production and through-life operation and maintenance stages and then finally into
the decommissioning phases. The ability to define data will enable organizations to reuse, exchange
and share data to mutual advantage. With so much variety, it would be easy for STEP to be too
complex to be useful. To avoid this, the STEP standard has user specific parts, each of which
describes:

The standard data definitions for that particular application area.
How that data will be exchanged or shared
These parts are known as Application Protocols (AP).

L.2.2 The STEP Ship Model
The STEP ship model is a subset of the wider 1ISO STEP initiative. It currently comprises five
application protocols which are under development. These are:

AP215 Ship Arrangements AP218 Ship Structures

AP216 Ship Moulded Forms AP226 Ship Mechanical Systems
AP217 Ship Piping Systems
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The above series of ship product application protocols assumes that the ship as a product can be
divided into separate ship systems such that each covers a key element of the ship for its entire life
cycle. These key systems are: ship moulded forms, ship arrangements, ship distribution systems
(piping, heating, ventilation and air conditioning, and electrical/cableway), ship structure, ship
mechanical systems, ship outfit and furnishing, and ship mission systems (see Figure L.1).

SHIP PRODUCT

AP216 AP215 . AP218 AP226 . .
- ] Ship ] ] Ship Ship
Ship Ship - Ship Ship ) s
Distribution . Outfit & Mission
Moulded Arrange- Structures Mechanical L
Systems Furnishings Systems
Forms ments Systems
AP217 .
Ship Ship Ship
Pibin HVAC Electrical/
ping Cableway

FigureL.1 - Ship product application protocols

Each separate system is described by one or more different application protocols. The development
of these application protocols involves input from organisations from all aspects of the shipping
community world-wide: shipbuilders, marine engineering component suppliers, shipowners,
classification societies and so on.

L.2.3 AP226: Ship Mechanical Systems

The scope of the AP226 encompasses the following physical systems. propulsion systems, auxiliary
systems and deck machinery including al of their mgjor equipment. Each of these systems are
currently broken down into sub-groupings in order to facilitate information capture for various
components within the decomposition hierarchical structure. These are documented in Annex M of
this Part of 1SO 10303. AP226 will provide a life cycle view of the above systems covering
information requirement from concept through design/selection, operation, monitoring, inspection to
decommissioning (see Figure L.2). This life cycle view will provide a powerful infrastructure for
developing data storage, data handling and application modules for concurrent engineering in
shipbuilding and for ship-board systems and ship to shore data communication in shipping.
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Specify Bid Design

'

Logistic Support
2INJOBINUEBIN A09|9S

Operate Commission Install
FigureL.2 - Schematic representation of ship mechanical system’slife cycle concept

L .3 Concepts Common to Ship Application Protocols

SO 10303-226 is being developed to support the exchange and sharing of Ship Mechanical Systems
data. 1SO 10303-226 has been developed in conjunction with other ship product application protocols
so that important shipbuilding concepts are common and inter-operable within the STEP standard.

L.3.1 Mechanical Product Type Hierarchy

The method by which this part of 1SO 10303 generalises and integrates the information spanning the
domain of a large number of mechanical products (see 3.10.61) is via a hierarchical partitioning
commonly known as atype hierarchy. The nature of such a hierarchy is that those objects close to the
root of the hierarchy represent the more general objects, while those at the leaves represent the most
speciaised.

The main components of the type hierarchy employed in this part of 1SO 10303 are shown in Figure
L.3. Fundamental to the organisation of the information is the concept of the item (see 3.10.51) within
the wider ship APs and the mechanical product within this part of SO 10303. The mechanical product
is a discrete identifiable thing with which definitions (see 3.10.32) and activities (see 3.10.2) are
associated. It serves as the most general object from which more specialised objects are derived.

L.3.2 Definitions Type Hierarchy

Definitions describe mechanical products and are, as a result, the descriptive information-bearing
entities of the model. A definition may be further classified as a physical, functional and so on
definition. A mechanica product may have many different versions of definitions. The main
components of the definitions type hierarchy employed in this part of 1SO 10303 are shown in Figure
L.4.

L .4 Architecture of the data model

The main structure of the data model embodied in the ARM of AP226 is characterised as the type
hierarchies shown in Figures L.3 and L.4 in which genera constructs (e.g. Mechanical Product,
Definition) are successfully specialised in each lower level of the hierarchy. This characteristic
provides both flexibility and a mechanism by which very specidlised constructs (e.g.
“diesdl_engines’, “RAM_data” and so on) can be described.
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In addition to flexibility and the ability to selectively specialise concepts of interest, this structure
provides the following advantages,

- The top levels of the hierarchy can be effectively integrated and aligned with the core
concepts and facilities common to the entire set of ship-related application protocols, thus
providing for the possibility of inter-AP integration.

- The mid-levels of the hierarchy can be speciaised into constructs describing the major
types of shipboard systems and equipment.

- The lowest levels of the hierarchy can be fully speciaised into constructs to describe
specific items of mechanical products (e.g. diesal engine,.....).

In dealing with ship mechanical systems, which are effectively a composition of hundreds and
thousands of various mechanical products, the approach taken seems to provide a solid basis for

capturing all the industrial requirements.

Mechanical Product

Equi it
System quipmen Component

I I I I
e Propulsion Electrical . Mechanical Control Connector Mechanica Electrical
generation system system Piping Transmission monitoring Component Component Component
System system system
| Connecting
| | | | _— Component
| Fus gson | oot i ol O ysem | | beo Cmp?«f{l
W Rpl ng equipment Mechanical equipment Process equipment
| coupting
Mechanical Machinery l\sllsccmr?ea:y Pf&s,lrev&sd | Valve
Reciprocating| Rotating Electric Motor Electric | Filter | Heat Exchanger| Purifier | | Separator
Machinery Generator

Machinery

Reciprocating
pump

compressor

Figure L3 - Mechanical product
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Definitions
Engigeen "9 Functional Physical Configuration General
d:fr;m){isois characteristics definitions definitions characteristics
Product
‘ structure
definitions
motensic | | craamen | | S0 M |
charectenisic kod Geometric| Material
weight | | |
Participation Composition Connectivity Placement Assemblage
Overall
| dimensions Representation
[ ]
Design Operational
characteristics characteristics

FigureL.4 - AP226 product definition type hierarchy

L.5 AP226 Data Planning Model

L.5.1 - What isa data planning model

A data planning model presents al the units of functionality (UoF) together with their mgjor
relationships (see Figure L.5). As such, it provides an overview of the Application Reference Model
(ARM) without too much detail. It can be used to check whether the different components of the
model fit properly together. It is generally agreed that such a data planning model is useful when
dealing with complex product models such as those developed within STEP. The data models
developed within STEP are documented in EXPRESS and EXPRESS-G and as such are not fully
comprehensible to application experts. A data planning model can to some extent overcome this
shortcoming.

This section presents the data planning model for AP226. The main audience of this section is
assumed to be the application experts.

L.5.2 Data planning model

Figure L.5 shows the data planning model, representing all the AP226 UoFs. For definition of each
UoF, please refer to clause 4.1.
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-
| generic resources ship resources AP226 resources

1

! paritd]l _resources; exiemal references ; neasure_with uniik; makerials;

' partfl _resources. local co ordinaie_sysienis; maserial properiiss,

I ships; tme_and_evenis;

\ mechanical product properbes;
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\.__-_-_-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ —_ —_ —_ —_—_———/— e S . . . . . . . . . . - - - - - - - - . e . . - - - ... . " " e e e e e e e e e e e e e e e e e e e o 2
L T T T T T T T T T T e e 1
1 = =, 1
' pro durt general definitions task general definitions
1 1
! defines relies in defines " '
! | configuration_definitions; * mechanical pwoducs [ tacks * task_de finitions;
1 | mechanical_product anonwabes; = \
| mechanical product conmechons; relaies i I
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FigureL.5 - AP226 Data Planning Mode
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Annex M
(informative)

M echanical System Breakdown Hierarchy

M.1 Introduction

The AP226 scope covers the ship’s mechanical systems which include the propulsion system,
auxiliary systems and deck machinery. The schematic representation of the scope of AP226 is shown
in Figures M.1 and M.2 (not shown).

In order to make sure that the full scope of AP226 is covered, physical and life-cycle decomposition
techniques were adopted. This annex provides details of the breakdown structure for selected
mechanical products.

M.2 System Breakdown

The aim of the system breakdown (decomposition) is to identify al the physical sub-systems and
components of a main mechanical product. In effect, it is a hierarchical decomposition which is
carried out in a top-down fashion. The decomposition is carried out to the lowest component level for
which information is needed to be exchanged. This lowest level is normaly defined by exchange
scenarios.

The breakdown is normally illustrated either by a block diagram or by an indented table, in which
each component has been assigned a level to illustrate its position within the hierarchy as well asits
parent-child relationship. The breakdown structure for selected mechanical products (diesel engine,
propulsor, mechanical transmission systems and manoeuvring system) has been completed and is
provided in the following sections:

M.3 Breakdown Structurefor Diesel Engine

This has been documented in report TID_PE5220 DD1.0 dated 5 December 1996. This report will
be added here at a later stage.

M.4 Breakdown Structurefor Propulsor

This has been documented in report TID_PE5220 DD1.0 dated 5 December 1996. This report will
be added here at a later stage.

M.5 Breakdown Structurefor Mechanical Transmission System

This has been documented in report TID_PE5220 DD1.0 dated 5 December 1996. This report will
be added here at a later stage.

M.6 Breakdown Structurefor Manoeuvring System

This has been documented in report TID_PE5220 DD_addendum dated 20 February 1997. This
report will be added here at a later stage.
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